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Section  1 


1.1 


Introduction 


Obsolescence  is  an  increasing  problem  facing  every  weapon 
system  in  the  Department  of  Defense.  Cutbacks  , 

spending  have  resulted  in  the  need  to  keep  currently  fielded 
systems  operational  for  longer  periods  of  time  than 
originally  planned.  Obsolescence  of  the  components  used  to 
maintain  these  aging  systems  is  resulting  in  reduced  mission 
readiness.  This  research  project  explores  whep  and  how 
obsolescence  is  effecting  weapons  systems,  what  factors 
drive  obsolescence,  and  how  those  factors  can  be  used  to 
predict  obsolescence  problems  so  that  preemptive  measures 
can  be  taken.  An  evaluation  of  currently  available 
automated  tools  is  included  as  well  as  a  preliminary  design 
of  a  computer-aided  obsolescence  prediction  system. 


1.2 


Summary 


When  it  is  no  longer  economical  to  produce  a  component  and 
there  are  no  viable  alternatives,  that  component  is 
considered  to  be  obsolete.  Obsolescence  is  but  one  driving 
component  of  a  larger  problem  facing  the  Department  of 
Defense,  Diminishing  Manufacturing  Sources  and  Material 
Supply,  (DMSMS) . 

Factors  that  cause  a  manufacturer  to  stop  producing  a 
component  include  market  changes,  material  shortages,  loss 
of  processing  capability,  and  loss  of  required  skills.  But 
one  manufacturer  stopping  the  production  of  an  item  is  not 
considered  by  the  above  definition  to  be  obsolescence  unless 
it  is  also  uneconomical  for  all  other  manufacturers  to 
produce  the  component.  The  factors  that  drive  obsolescence 
are  the  item's  inherent  complexity,  the  rate  at  which  the 
technology  that  goes  into  producing  the  part  is  changing, 
the  rate  of  technological  change  in  the  environment  in  which 
the  item  is  utilized,  and  how  widely  used  the  item  is 
outside  of  the  military. 


The  obsolescence  vulnerability  of  a  component  is  directly 
related  to  the  cost  to  re-create  the  component.  Practically 
any  item  can  be  re-created  given  enough  time  and  money  with 
very  few  exceptions.  Even  today's  most  sophisticated 
microprocessors  are  being  duplicated  by  competing  firms 
although  at  the  cost  of  millions  of  dollars.  Factors  found 
that  make  a  component  more  costly  to  re-create  include  the 
process  uniqueness,  the  amount  of  capital  equipment 
required,  proprietary  designs,  and  regulatory  limitations. 


The  research  conducted  in  this  study  found  that  electronic 
components  without  exception  had  the  greatest  vulnerability 
to  obsolescence.  A  ratio  of  400  to  1  was  found  between  the 
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number  of  obsolescence  problems  found  in  electronic 
components  as  compared  to  mechanical  components. 

The  Department  of  Defense  has  many  Snd^Soiect 

underway  that  are  attempting  to  track,  <  ^2Sr?SStlv 

obsolescence  and  broader  DMSMS  problems  within  c^rently 
deployed  weapon  systems.  These  programs  are  fragmented  and 
being  developed  with  little  or  no  coordination  resulting  in 
the  duplication  of  efforts  across  many  military  co^ands . _ 
SoSevS  mSny  Sf  the  programs  have  developed  new  and  creative 
approaches  to  tracking  and  solving  DMSMS 

p??grams  are  also  taking  different  approaches  to  solving 
obsolescence  problems  such  as  a  looking  at  the  program 
level,  versus  the  individual  component  level. 

Predicting  obsolescence  based  on  the  ^ 
previously  involves  monitoring  trends,  both  internal 
external  to  the  Department  of  Defense.  include 

economic  markets,  environmental 

manufacturer  financial  health,  and  manufacturer  produ 
lines.  Connecting  these  trends  to 

the  Department  of  the  Defense  is  essential  for  aspssing  the 
impact  of  obsolescence  upon  individual  weapon  systems. 

Making  this  connection  is  a  costly  and  difficult  process. 

An  example  of  how  to  make  this  connection  is  provided  in 
Section  1.3.  Some  trends  that  are  making  the  connections 
more  difficult  to  determine  are  NDI  (Non-Developmental 
Items)  and  COTS  (Commercial  Off  The  Shelf) .  Both  NDI  and 
COTS  remove  essential  visibility  into  the  materials 
processes  by  which  an  item  is  created.  The  move  away  from 
military  specifications  and  towards  performance 
specifications  is  also  having  a  similar  impact. 

Computer  automation  is  the  key  by  which  obsolescence  _ 
prediction  can  be  accomplished  in  a  timely 

way.  This  research  proposes  a  pilot  project  that  includes 
three  key  computer  automation  concepts  that  should  be 
employed.  The  concepts  are  concentrating  the  data  into  a 
central  source,  making  the  data  easily  accessible  from  ay 
location,  and  integrating  the  process  directly  into  existing 
work  patterns.  The  functions  that  a  computer  aided 
obsolescence  predictive  tool  should  provide  are  tracking  of 
historical  obsolescence  impacts  on  a  component,  automarea 
monitoring  for  future  impacts,  integrated  data  access, 
shared  information  among  multiple  commands,  obsolescence 
vulnerability  analysis,  easy  to  use  research  tools,  and  a 
case  management  system. 

To  reduce  the  costs  of  creating  and  maintaining  a 
computer-aided  obsolescence  predictive  tool,  it  is 
recommended  that  future  development  focus  on  component 
categories  with  the  highest _ instance  of  obsolescence.  These 
categories  are  integrated  circuits,  diodes,  transistors, 
electronic  tubes,  and  connectors.  By  focusing  on  these 
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categories,  an  estimated  80%  of  obsolescence  problems  will 
be  covered  while  limiting  the  data  gathering  to  a  cost 
effective  level. 

nroDosed  pilot  project  would  also  utilize  COTS 

^commercial  Off  The  Shelf)  hardware  and  J^f^^^JI/^LSless^ 
an  open  systems  architecture  that  would  allow  for  seamless 
scaling  to  larger  systems  so  it  could  eventually  be  used 
across  the  Department  of  the  Navy.  It  would  utilize 
advanced  DMSMS  systems  already  in  use  at  two  different  Nav 
installations  as  an  architectural  foundation.  The 
predictive  obsolescence  tool  would  be  added  to  rnis 
foundation.  The  tool  will  incorporate  a  judicious  use  of 
artificial  intelligence  in  the  form  of f 
natural  language  processing  systems.  A  centralized  data 
repository  would  be  created  and  data  for  a  test  platform 
would  be  entered  from  various  internal  and  external 
resources  as  well  as  commercial  data  suppliers. 

The  successful  testing  of  the  predictive  tool  on  a  ourrently 
deployed  weapon  system  would  pave  the  way  for  implementation 
across  the  navy  to  multiple  weapon  platforms. 

This  research  project  was  conducted  over  a  six  month  period 
and  involved  site  visits  to  many  Navy  commands,  DoD 
agencies,  military  contractors,  and  commercial  component 
manufacturers.  These  site  visits  provided  the  means  to 
obtain  a  first-hand  understanding  of  obsolescence,  the 
factors  that  drive  it,  the  impact  obsolescence  has  upon 
Naval  weapon  systems,  the  current  computer-aided  tools  that 
are  being  utilized,  and  those  that  need  to  be  created. 

These  site  visits  are  the  basis  for  the  conclusions  and 
pilot  project  design  in  section  1.  Section  2  details  each 
site  visit  and  the  findings  from  that  visit. 


1.3  Findings 


1.3.1  DMSMS  and  Obsolescence 


Although  the  original  SBIR  request  (N93-180)  never  mentions 
the  acronym  DMSMS  (Diminishing  Manufacturing  Sources  and 
Material  Shortages) ,  it  is  mentioned  throughout  this 
document.  DMSMS  has  become  a  standard  term  within  the  u.b. 
military  and  is  commonly  used  interchangeable  with  the  term 
obsolescence.  DMSMS  is  defined  by  the  Office  of  the 
Secretary  of  Defense  as: 


Loss  or  the  impending  loss  of  manufacturers  or  suppliers 
of  items  or  shortages  of  raw  materials. 
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Obsolescence  is  defined  for  the  purposes  of  this  research 
study  as: 

A  component  is  obsolete  when  it  is  no  longer 
economically  feasible  to  produce  it  and  no  viable 
substitute  is  available. 


Obsolescence  is  really  a  factor  of  DMSMS  since  it  is  ^ust 
one  of  the  reasons  that  a  part  may  become  unavailable  to  the 
military.  Some  of  the  most  pressing  problems  facing  the 
U.S.  Military  today  fall  under  the  broader  definition  of 
DMSMS.  This  research  study  is  focused  on  the  possibility 
and  the  feasibility  of  developing  computer-aided 
obsolescence  prediction  tools  and  how  these  tools  can  be 
incorporated  into  effective  DMSMS  management  systems. 


1.3.2  What  is  a  Component? 

A  component  is  a  part  that  has  no  sub-components.  For 
example,  a  bell-crank  for  the  control  surface  of  an  aircraft 
may  be  milled  out  of  a  solid  piece  of  aluminum  and  have  a 
bearing  assembly  attached  to  it.  The  aluminum  bell-crank  is 
a  component  as  well  as  the  bearings,  retaining  rings,  the 
coatings  on  the  bearings,  and  lubricant  of  the  bearing 
assembly. 

Axiom:  An  assembly's  vulnerability  to  obsolescence  is  equal 

to  the  greatest  obsolescence  vulnerability  of  any  one  of  its 
components . 

Axiom:  Alternate  manufacturers  are  NOT  a  solution  but  only 

a  stop-gap  measure  for  an  obsolescence  problem  component. 
Most  likely  the  conditions  that  causes  one  manufacturer  to 
stop  producing  a  component  will  also  impact  the  alternate  _ 
manufacturer  at  some  point  in  the  future.  One  exception  is 
when  the  demand  from  the  DoD  is  great  enough  to  warrant  the 
remaining  manufacturer  to  continue  production  after  the 
commercial  market  has  declined. 


1.3.3  The  Basis  of  Obsolescence 

A  component  becomes  obsolete  when  it  is  no  longer 
economically  feasible  to  produce  that  component.  It  is  very 
rare  that  given  enough  time  and  money  that  an  item  can  not 
be  created.  An  exception  would  be  a  Stratavarious  violin  or 
the  Hope  Diamond.  Even  the  most  sophisticated 
microprocessor  with  over  one  million  transistors  can  be 
recreated  as  proven  by  Cyrix,  Inc.  and  the  Intel  80486. 

Thus,  the  key  to  projecting  the  discontinuance  of  a 
component  or  its  obsolescence  vulnerability  is  based  upon 
the  economics  of  producing  it. 
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■p’oT*  exaitiDle  if  a  water  pump  manufacturer  has  discontinued  a 
partiSSSr  puip  Ind  more^arS  needed,  then  the  question  is  no 
lonaer  whether  another  pump  can  be  created  to  meet  the 
original 's  design  specifications.  The  question  then  becomes 
can\he  pump  be^created  for  an  economical  price,  or  should 
the  weapon  system  be  redesigned  to  make  use  of  another  pump. 


1.3.4  What  makes  a  component  too  expensive  to  re-create? 

The  economics  to  produce  a  component  can  change  for  several 
reasons.  These  reasons  are: 


Market  Changes  —  If  the  profit  margin  declines  due  to 
competitors  or  shifts  to  newer  technologies,  the  . 

manufacturer  will  no  longer  be  able  to  justify  continuing  to 
produce  older  components . 

Material  Shortages  —  Lack  of  available  raw  materials 
can  drive  the  price  of  the  finished  product  beyond  what  is 
considered  reasonable.  These  shortages  can  be  due  to  such 
factors  as  actual  lack  of  material  availability  or 
regulatory  changes  that  make  the  raw  material _ illegal  to 
produce.  An  example  would  be  chemicals  containing  PCB  s 
(found  is  some  older  transformers  and  capacitors) . 

Loss  of  Processing  —  The  loss  of  or  the  unavailability 
of  processing  equipment  can  result  in  obsolescence.  An 
example  would  be  an  integrated  circuit  manufacturer  that 
replaces  its  older  processing  equipment.  The  new  equipment 
is^not  capable  of  creating  the  older  technology  integrated 
circuits  and  thus  the  manufacturer  loses  the  ability  to 
produce  the  older  integrated  circuits. 


Loss  of  Skills  —  Loss  of  key  personnel  with  the  unique 
knowledge  of  manufacturing  techniques  can  result  in  the 
inability  to  manufacture  some  items. 


1.3.5  Why  not  have  someone  else  make  it? 

Difficulty  in  manufacturing  a  component  can  be  due  to  any 
combination  of  the  following  factors: 


Process  Uniqueness  --  A  process  may  be  unique  to  a 
particular  manufacturer.  The  more  complex  or  sophisticated 
the  component,  the  more  likely  process  uniqueness  plays 
role  in  raising  the  costs  of  reproducing  the  part. 

capital  Equipment  —  Capital  equipment  needed  to  produce 
the  component  may  not  be  available  at  another  manufacturer  s 
site.  An  example  would  be  the  test  firing  facilities  of  a 
manufacturer  for  the  Titan  rocket  engines. 
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Proprietary  Designs  —  Designs  that  are  proprietary  may 
not  he  available  to  other  manufacturers.  This  is  a  more 
prevalent  factor  for  commercially  available  components  that 
the  DoD  has  procured  for  use  since  these  component  were  not 
designed  by  the  DoD. 

Regulatory  Limitations  —  Changes  within  environmental 
laws  have  made  many  chemicals  and  materials  unobtainable. 


Each  component  should  be  analyzed  as  to  its  susceptibility 
to  each  of  the  above  factors  in  order  to  predict  its 
potential  obsolescence. 


Obsolescence  Related  to  Complexity 


Figure  1 

Relationship  of  Complexity  to  Obsolescence 


1.3.6  What  makes  a  component  vulnerable  to  obsolescence? 

What  makes  one  component  more  vulnerable  than  another  to 
obsolescence?  A  core  set  of  common  factors  determine  the 
vulnerability  of  a  component  to  become  an  obsolescence 
problem.  These  factors  are: 

Complexity  —  The  more  complex  the  component,  the  more 
likely  it  will  become  an  obsolete  (See  Figure  1).  For 
example,  a  component  such  as  an  integrated  circuit  is  vastly 
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more  complex  then  a  steel  bolt,  the  ability  to  find 
substitute  or  to  re-create  the  circuit  is  much  more 
difficult  and  expensive  than  it  would  be  for  the  bolt.  T 
relationship  of  complexity  to  obsolescence  was 
by  Rick  Cassidy  of  National  Semiconductor  (See  ^^te  Vis 
Report,  section  2. 1.19,. as  well  as  research  conducted  at 
DESC,  DISC,  and  DCSC,  Site  Visit  Reports,  Section  2.1.6, 
2.1.7,  and  2.1.4  respectively). 

End-Item  Technology  Transitions  —  The  ^ffter  the 
component's  technology  changes,  the  greater  the  likelihood 
that  the  component  will  become  obsolete.  For  example, 
fastener  technology  (bolts,  nuts,  nails,  ^ 

changes  very  slowly  as  compared  to  the  technology  ot 
adhesives  and  bonding  agents. 

Process  Technology  Transitions  The  faster  the 
technology  changes  in  making  the  component,  the  more  likely 
the  component  will  become  unavailable  due  to  the  lack  of 
processing  equipment.  Integrated  circuits  are  again  a  prime 
example.  By  today's  standards,  old  RTL  and  DTL  components 
were  made  on  antiquated  fabrication  lines.  These  lines  are 
no  longer  available  since  rapid  technological  change  has 
forced  the  replacement  of  older  lines  in  order  for 
manufacturers  to  remain  competitive. 

Military  Specific  --  The  more  a  material  or  component  is 
specific  to  the  military  (not  available  readily  on  the 
commercial  market)  the  more  vulnerable  the.it  is  to 
obsolescence.  If  a  material  or  component  is  widely  used  by 
the  general  industry,  there  will  be  enough  demand  that 
someone  will  continue  production  or  there  will  be  tne 
development  of  an  acceptable  substitute.  CFC  s  is  an 
example.  The  EPA's  restriction  of  CFC's  demonstrated  this 
concept.  Since  CFC's  were  not  only  used  by  the  military  but 
also  the  general  public,  new  environmentally  safe  coolants 
were  developed. 

As  with  any  set  of  factors  or  generalizations,  exceptions 
can  always  be  pointed  out.  However,  upon  closer  . 

examination,  whatever  is  unique  about  the  component  will 
most  likely  fall  into  one  of  the  above  categories. 


1.3.7  What  are  the  problems  faced  today? 

1.3. 7.1  Component  Types  with  the  Greatest  Problem  and  Why 

Without  exception,  every  DoD  agency  ^"d  contractor  visited 
stated  that  electronic  components  were  the  greatest  problem 
in  both  cost,  and  quantity  of  discontinuances. 
Electro-mechanical  parts  such  as  relays ,  switches 
circuit  breakers  were  seen  as  the  next  biggest  problems  for 
the  military  programs.  At  the  other  extreme  according  to 
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DISC,  simple  mechanical  parts  have  almost  no  obsolescence 
problems,  (See  Site  Visit  Report,  Section  2-1- /) • 

The  reason  that  electronic  components  have  the  greatest 
vulnerability  to  obsolescence  is  ‘^hat  they  are  usually 
complex  in  nature,  proprietary  in  design,  and  the  technol  gy 
used  to  manufacturer  them  is  changing  very 

the  technology  of  the  devices  that  use  the  electronics  are 
changing  at  a  very  rapid  pace.  These  factors  combine  ho 
create  extraordinary  market  pressures  for 

keep  up  with  these  latest  changes  or  lose  market  share  and 
eventually  be  put  out  of  business. 


1.3. 7. 2  Current  Status  of  DMSMS  Tools 

Because  DMSMS  management  systems  are  in  their  infancy  and 
funding  flow  has  been  thin,  the  systems  currently  in 
operation  have  little  if  any  predictive  tools  and  are  for 
the  most  part  poorly  integrated  into  their  environment  (See 
Section  2.2  for  a  detailed  write-up  of  the  systems 
surveyed) .  However,  work  is  currently  underway  to  expand 
many  of  these  systems.  These  expansions  include  the 
movement  to  a  Graphic  User  Interface 

other  organizations,  the  integrating  of  additional  aata 
sources,  and  tracking/analysis  tools. 

The  systems  at  HONE  (See  Site  Visit  Report,  Section  2.1.11), 
NSWC  Port  Hueneme  (See  Site  Visit  Report,  Section  2.1.22), 
and  the  system  at  NUWC  Keyport  Washington  (See  Site  Visit 
Report,  Section  2.1.23)  are  examples  of  the  more  robust 
DMSMS  management  tools.  Each  of  these  systems  have 
capabilities  not  possessed  by  the  other.  Keyport  s  system 
has  a  detailed  case  tracking  and  management  module,  while 
Port  Hueneme 's  system  monitors  for  potential  problems  from  a 
variety  of  areas,  but  does  not  have  a  DMSMS  case  management 
system.  HONE's  system  has  a  'big-picture'  perspective 
lacking  in  the  other  two  systems  but  it  lacks  the  ability  to 
track  and  monitor  obsolescence  at  the  component  level. 
Integration  of  the  design  strengths  of  each  of  these  tools 
into  a  single  system  would  create  a  more  complete  DMSMS 
management  tool. 

Obsolescence  prediction  is  one  aspect  missing  from  most  of 
the  tools  surveyed  during  the  site  visits.  However,  a  few 
sites  did  attempt  to  incorporate  some  form  of  prediction 
into  their  systems.  NUWC,  Keyport,  Washington  incorporated 
th©  lif©  cycl©  proj©ction  mod©l  data  from  TACT©ch  for  ^ 
electronic  components  (See  Predictive  Tools  Survey  Review, 
Section  2.2).  The  Health  model  from  NSWC,  Port  Hueneme  will 
be  incorporating  TACTech's  data  as  well.  Most  of  the 
systems  focused  on  electronic  components  due  to  the  large 
number  of  obsolescence  problems.  The  Health  model  does  make 
proyisions  for  other  types  of  components,  but  as  of  yet  has 
not  made  the  'connection'  to  materials  and  processes. 
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Rockwell  International  in  Downey  California  is  an  exception. 
It  does  focus  on  non-electronic  parts 
connection  to  processes  and  materials. 
obsolescence  prediction  model  is  oriented  , 

determining  the  amount  of  an  obsolescence  threat  than  a 

predicted  time  frame. 

One  aspect  lacking  in  all  the  systems  observed  is  a  closed 

loop  between  the  various  activities  Po?t  ' 

desian,  and  operations.  The  Health  model  from  NSWC,  Port 
Hueneme  has  immediate  plans  to  close  this  loop  to  a 
by  automatically  incorporating  new  information 
activities.  Thus  as  changes  to  the  design  ^ 

modernization  or  DMSMS  case  solutions,  the  Health  model  s 
monitoring  system  will  have  its  parts  lists  automatical  y 
brought  up  to  date. 

Tracking  of  repaired  items,  items  in  stock,  and  exact  items 
usage  over  time  is  difficult  due  to  the  fragmented  nature  of 
the  Navy ' s  procurement  and  repair  activities .  The  accuracy 
of  where  a  component  is  used  and  how  often  the  component  is 
replaced  is  poor  due  to  the  lack  of  an  effective  coordinate 
tracking  system  across  multiple  commands  and  departments 
(See  Site  Visit  Report,  Section  2.1.8).  This  lack  of 
timely,  accurate  data  combined  with  the  lack  of  a 
•big-picture'  perspective  results  in  miscalculations  of 
life-of-tvpe-buys  (The  last  procurement  of  the  number  or 
components  required  to  keep  a  weapon  platform  operational  to 
the  end  of  its  designed  life) . 

1.3.8  Predicting  Obsolescence 

Predicting  the  obsolescence  vulnerability  for  a  variety  of 
components  requires  an  analysis  on  a  ® 

analysis  must  isolate  those  elements  that  will  directly 
influence  the  availability  of  the  materials  and  processes 
that  go  into  creating  the  component. 


1.3. 8.1  Economic  Market  Influences 

Predicting  obsolescence  problems  for  a  given  component  is 
highly  dependent  upon  whether  a  commercial  market  exists 
directly  or  indirectly  for  that  component.  The  more  that  a 
component  is  designed  and  built  to  government  specifications 
the  more  isolated  the  component  is  from  a  commercial  marxer. 
Thus,  a  component  fits  into  one  of  four  categories. 

commercial  Off-The-Shelf  (COTS)  —  There  is  a  direct 
commercial  equivalent  for  the  component  used  by  the 
military.  Therefore  as  long  as  a  commercial  market  exisrs 
for  the  component,  the  manufacturer  has  reason  to  maintain 
the  ability  to  produce  the  military  equivalent.  For  tnis 
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type  of  component,  predicting  obsolescence  involves  the 
analysis  and  tracking  of  the  commercial  market  and 
identifying  trends  within  that  market. 

Non-Developmental-Item  (NDI)  —  An  NDI  type  of  component 
is  one  that  has  a  commercial  root  equivalent,  but  has  been 
modified  to  meet  a  military  specification.  NDI  includes  a 
range  of  possibilities  from  simple  color  changes  to  design 
changes.  To  predict  future  obsolescence,  monitoring  of 
commercial  market  trends  is  still  necessary  as  well  as 
periodic  communication  with  the  manufacturer  as  to  their 
continued  ability  to  make  the  modified  part.  Military 
electronic  components  fit  into  this  category  of  parts. 

Specified  —  Specified  components  have  no  commercial 
equivalents.  These  components  are  strictly  created  for  a^ 
military  contract.  The  availability  of  these  components  is 
heavily  reliant  upon  the  manufacturer's  continued  financial 
health  and  thus  may  or  may  not  be  influenced  by  commercial 
market  trends.  Therefore,  an  analysis  of  percentage  of 
sales  and  income  from  the  commercial  market  versus  the 
military  market  is  needed  to  ensure  future  availability. 

The  greater  the  percentage  of  commercial  sales  and  income 
the  more  important  commercial  market  trends  become. 
Additionally,  this  analysis  should  be  done  at  the  facility 
level  if  production  of  the  specified  component  is  highly 
reliant  upon  specialized  manufacturing  equipment.  An 
analysis  of  other  military  procurement  projections  should 
also  be  done  to  ensure  that  enough  military  production  will 
take  place  at  the  facility  to  keep  the  manufacturer 
financially  stable. 

In-House  Production  —  One  exception  to  the  need  to 
monitor  the  commercial  market  is  an  item  ^  that  is  produced  at 
a  DoD  facility.  Obsolescence  vulnerability  for  this  type  of 
a  component  is  based  upon  the  availability  of  raw  materials, 
chemicals  and  materials  used  in  the  production,  and  the 
availability  of  the  manufacturing  equipment.  Further 
analysis  into  the  life  expectancy  of  the  manufacturing 
equipment  should  be  conducted. 


1.3. 8. 2  Monitoring  Market  Trends 

^Almost  every  market  has  its  industry  forecasters.  For 
electronic  components,  sources  such  as  Integrated  Circuit 
Engineering  (ICE)  and  DataQuest  collect  data  and  produce 
annual  reports  of  the  industry's  trends  and  directions. 
Other  industrial  markets  have  their  own  market  research  and 
forecasting  organizations  that  one  can  usually  find  by 
reviewing  periodicals  for  that  industry . 

Government  databases  such  as  MPCAG  track  the  design- in  of 
newly  developed  technology.  Trends  in  the  type  of 
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technology  being  utilized  for  new  designs  can  be  extracted 
from  this  type  of  data.  Still  another  source  of  market 
trends  are  industry  trade  journals  and  publications.  These 
publications  periodically  provide  forecasts  and  trends 
within  news  articles. 


1 . 3 . 8 . 3  Regulatory  Inf luences 

State  and  Federal  government  agencies  such  as  the  EPA  and 
OSHA  continuously  create  new  and  more  stringent  regulations 
for  processes  and  materials  that  are  considered  hazardous. 
Therefore,  many  of  the  materials  commonly  used  in  both  the 
luilitary  and  the  commercial  industry  are  becoming  highly 
regulated.  As  regulations  increase,  this  reduces  the 
feasibility  to  produce  a  component  at  a  reasonable  price. 
Manufacturers  then  either  turn  towards  other  manufacturing 
processes  that  may  or  may  not  meet  the  original  performance 
specifications,  or  the  processes  move  to  off-shore 
manufacturers  which  are  under  less  stringent  regulations. 

In  either  case,  a  high  probability  exists  that  the  origina 
component  could  face  obsolescence. 


1.3. 8. 4  Monitoring  Regulatory  Trends 

Rockwell  International,  Downey,  California  is  working  with 
the  NASA  Operational  Environment  Project  in  Huntsville, 
Alabama  on  an  automated  system  that  will  pro:)ect  the 
discontinuance  of  processes  and  materials  based  upon 
regulatory  trends.  The  EPA  usually  phases  out  the  allowed 
use  of  hazardous  materials  over  a  period  of  time  rather  than 
cause  sudden  shockwaves  through  various  industrial 
manufacturing  sectors.  Therefore,  future  dates  of  mandatory 
compliance  are  specified  along  with  the  new  regulations. 
Rockwell's  automated  system  isolates  the  trend  at  a  material 
and  process  level.  This  information  is  then  tied  to 
specific  LRU's  for  further  analysis  regarding  the  impact 
thsss  iTGQ’u.lQ.tions  will  ho-V©  foir  future  procurement*  Anotrier 
effort  is  underway  at  the  Chief  of  Naval  Operations  Office 
(See  Site  Visit  Report,  Section  2.1.13  regarding  a  detailed 
discussion  of  how  this  effort  results  may  be  applied  to  an 
obsolescence  predictive  tool) . 


1.3. 8. 5  Company  Health  Influences 

Due  to  recent  cutbacks  in  military  funding,  especially  in 
the  areas  of  design  and  production,  many  smaller 
manufacturers  have  gone  out  of  business.  The  loss  of  these 
businesses  has  at  times  resulted  in  the  loss  of  valuable 
skills,  proprietary  processes,  and  components.  Other 
manufacturers  have  shifted  away  from  military  production  or 
have  been  purchased  by  larger  manufacturers.  In  either 
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case,  the  continued  production  and 

components  are  in  question,  especially  those  that  are 
difficult  to  move  to  another  active  manufacturer. 


1 . 3 . 8 . 6  Monitoring  Company  Health 

In  addition  to  market  and  regulatory  influences, 
economic  health  of  the  manufacturing  organization  should 
also  be  monitored.  Monitoring  is  most  effective  when  the 
division  or  facility  directly  responsible  for  producing  the 
component  is  the  focus  of  the  periodic  analysis.  Th 
following  is  a  list  of  ways  to  monitor  company  health. 

Direct  Periodic  Contacts  -  Direct  contact  with  suppliers 
can  feed  valuable  predictive  information  back  to  the 
cSStJISing  office.  During  these  contacts  it  is  important 
to  explore  the  manufacturer's  ability  and  to 

produce  more  components  and  to  do  an  analysis  of  market  and 
Company  trends.  If  possible,  the  information  should  be 
gathered  through  on  site,  face-to-face  interviews.  Also  a 
contract  stating  the  manufacturer  will  give  prior  written 
notice  of  the  discontinuance  of  a  component  should  be 
obtained  whenever  possible.  The  Industrial  Analysis  Support 
Office  (lASO)  is  an  example  of  this  type  of  monitoring  (See 
Site  Visit  Report,  Section  2.1.15). 

Industry  Publications  -  Industry  publications  can  alert 
one  to  changing  industry  trends  that  will  impact  the  ^ 
availability  of  a  component  and  the  processes  that  go  into 
creating  it.  Trade  publications  also  carry  stories  about 
manufacturers'  successes  and  failures.  Automated  systems 
are  now  available  that  filter  though  incoming  news  stories 
for  key  words  and  company  names.  This  type  of  monitoring 
can  be  centralized  to  reduce  the  cost  to  multiple  programs. 

Financial  Reports  -  Publicly  held  companies  are  required 
to  submit  quarterly  financial  data.  This  information  as 
veil  as  stock  price  and  financial  market  ratings  from 
companies  such  as  Standard  and  Poors  can  point  to  longer 
term  financial  problems  with  a  manufacturer.  This 
information  is  more  accurate  for  analysis  when  the  company 
in  question  is  small  to  moderate  in  size  and 
clearly  a  relationship  between  the  company's  overall  health 
and  its  health  at  a  particular  production  facility.  An 
example  of  a  commercially  available  financial  data  source 
would  be  Dun  &  Bradstreet  who  has  developed  afinancial 
"stress  code"  for  over  150,000  companies.  This  stress  code 
predicts  up  to  18  months  in  advance,  the  possibility  of  a 
company  facing  increase  financial  problems  (See  Site  Visit 
Report,  Section  2.1.12). 

Although  direct  contacts  are  invaluable  and  likely  to  be  a 
good  source  of  information,  other  ways  to  monitor  a 
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company's  health  should  not  be  overlooked  since 

p?S?ide  a  more  objective  view  of  the  manufacturer's  health. 


1.3. 8. 7  Product  Line  Influences 
When  a  manufacturer  of  components 

basis  i  e  NDI  and  COTS,  changes  their  product  offerings, 
isiifiy  ^Slish  notificatilns  as  a^^fo? 

and  price  books.  The  manufacturer  may  discontinue  a 
upgrade  a  part  with  a  newer  version.  In  either  case,  these 
changes  usually  have  a  tremendous  impact  upon  the  weapon 
systems  that  utilize  these  components. 


1.3. 8. 8  Monitoring  Product  Line  Trends 

For  components  that  are  made  on  a  regular  basis  by  a 
manufacturer,  such  as  NDI  and  COTS,  i^j-S  possible  to  track 
the  availability  of  those  components  through  monitoring 
regularly  published  catalogs  and  price  books.  For  example, 
by  comparing  the  latest  price  book  against  a  previous 
published  price  book,  TACTech  is  able  to  pick  up  on 
discontinuances  of  components  and  lif e-of-type-Puy 
notifications.  This  simple  method  of  monitoring  reguires 
minimal  skills  in  those  that  check  for  the  changes.  This 
results  in  low  operating  costs  since  it  is  only  the 
differences  that  are  brought  to  the  attention  of  itio^e 
skilled  staff.  Once  a  change  is  detected,  it  should  be 
verified  by  reviewing  ancillary  manufacturer  publications  or 
direct  contact  with  the  manufacturer.  Once  the  change  is 
verified,  a  database  of  available  parts  can  be  updated.  The 
updating  of  the  database  can  trigger  notifications  to  anyone 
that  utilizes  the  parts. 

Product  line  monitoring  is  a  very  simple  but  accurate  means 
by  which  early  warnings  can  be  sent  directly  to  the  users  of 
a  particular  component.  The  costs  involved  are  direc  y 
related  to  the  number  of  manufacturers  that  are  monitored  in 
combination  with  the  size  of  their  product  lines.  . 

Prediction  capability  can  be  improved  by  utilizing  various 
industrial  trends  and  applying  those  trends  to  categories  o 
components.  Note  that  this  process  should  be  proactive, 
waiting  for  the  literature  is  usually  not  good  enough, 
TACTech  has  found  that  they  usually  have  to  ask  for  it 
periodically. 


1.3. 8. 9  Theoretical  Sample  Process  to  Classify  a  Component 

The  following  is  an  example  of  the  process  one  might  go 
through  in  predicting  the  life-cycle  of  a  component. 

Step  1:  Divide  an  assembly  into  its  smallest  parts. 
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Don't  overlook  items  such  as  coatings,  lubricants,  and 
sealants. 

Step  2:  Analyze  the  component's  materials.  What  about 
the  materials  contained  in  and  upon  the  component  may  make 
it  difficult  to  procure  in  the  future?  A  database  of 
processes,  materials,  and  environmental  regulations  can  be 
invaluable  in  this  part  of  the  evaluation. 

Step  3:  Analyze  the  component's  manufacturing  process 
by  which  it  is  manufactured.  What  processes  are  used  to 
create  this  component?  Look  at  the  process  that  created  the 
component  as  well  as  the  processes  the 

through  to  its  completion  such  as  finishing,  painting,  and 
anodization.  Review  the  sub-processes  as 

example,  before  a  sealant  is  applied  to  s 

chemicals  are  used  to  prepare  the  surface?  What  materials 

are  used  to  apply  the  chemicals?  A  unique  ,  ^ach 

chemicals,  materials,  and  processes  should  created.  Each 
item  on  the  list  is  then  checked  against  environmental 
regulations  and  industry  trends. 

Step  4:  Review  Mean  Time  Before  Failure  (MTBF)  and 
actual  repair  histories  to  calculate  the  number  of  spare 
parts  needed  over  the  remaining  life  of  the  Program. 

Several  good  analysis  tools  already  exist  to  do  these  typ  s 
of  calculations  for  various  components. 

Step  5:  Locate  an  accurate  number  of  spare  parts 
currently  in  inventory. 

Step  6;  Review  its  manufacturing  status.  Is  the 
manufacturer  still  willing  to  inake  this  component? 
are  they  willing  to  continue  to  make  it.  Are  they  willing 
to  give  advanced  warning  when  they  plan  to  “^ve 

the  ability  to  produce  the  component?  How  difficult  would 
it  be  to  have  the  component  made  by  another  manufacturer. 

Can  the  component  be  monitored  by  reviewing  company 
literature  such  as  price  books  or  catalogs. 

Step  7:  Calculate  an  obsolescence  vulnerability  code 
for  the  component.  Based  on  the  above  analysis,  apply  a 
vulnerability  code  to  the  component.  For  prediction 
purposes,  the  code  should  tie  in  a  time  frame  of 
availability.  The  code  should  also  include  the  ease  or 
difficulty  in  replacing  the  component. 

Step  8:  Reassemble  the  assembly  and  assign  it  the 
highest  vulnerability  code  of  all  of  the  components  that  i 
contains . 

Step  9 :  Continue  to  monitor  changes  in  regulations  and 
market  trends  that  apply  to  the  component.  Periodically 
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review  the  health  of  the  manufacturers  that  are  not  easily 
replaced. 


Step  10:  If  secondary  sourcing  for  the  component  is 
possible,  monitor  these  second  tier  manufacturers  as  well 


1.3.9  Prevention 

Given  the  detailed  information  obtained  through  a  screening 
and  monitoring  process  as  listed  above,  areas  of 
vulnerability  should  make  themselves  evident.  Future 
designs  and  redesigns  should  avoid,  if^at  all 
utilizing  the  materials  and  processes  that  have  the  highest 
threat  of  causing  a  obsolescence  problem.  Ways  to  lessen 
obsolescence  threats  may  be  as  simple  as  not  choosing 
proprietary  items,  or  as  costly  as  taking  a  process 
'in-house. '  Using  an  item  in  multiple  military  programs  may 
be  another  way  to  assist  in  keeping  a  production  facility 
stable.  Another  way  may  be  to  look  for  processes  and 
materials  with  fewer  environmental  regulations. 


1.3,10  Why  isn't  Life-Time-Buy  always  the  answer? 

The  answer  to  all  obsolescence  problems  would  seem  to  be 
very  simple:  just  buy  a  lifetime  supply  of  whatever 
component  that  a  manufacturer  is  about  to  discontinue. 

There  are  several  reasons  why  this  answer  is  not  always  the 
best  way  to  resolve  an  impending  obsolescence  problem. 

Making  a  lifetime  purchase  of  the  component  that  is  soon  to 
be  obsolete  assumes  that  it  is  possible  to  accurately^ 
calculate  the  need  for  that  component  over  the  remaining 
life  of  the  program.  This  is  rarely  the  case  as  pointed  out 
by  Mr.  Clark  (See  Site  Visit  Report,  Section  2.1.8)  and  Mr . 
Peters  (See  Site  Visit  Report,  Section  2.1.10).  Most  of  the 
time  the  data  required  to  make  a  lifetime  purchase  is  either 
inaccurate  or  simply  unavailable  because  tracking  of  the 
component  within  the  support  of  a  weapon  system  is  minimal 
at  best.  The  DLA  and  various  other  agencies  do  track 
replacement  parts  the  Navy  has  and  where  they  are  located. 
Who  uses  the  part  is  poorly  tracked  due  to  factors  such  as 
contractors  that  don't  release  the  information  to  the  Navy 
as  well  as  repair  depots  that  utilize  other  channels  to 
obtain  replacement  parts  than  the  DLA. 

Add  into  this  problem  the  changing  demands  made  upon  the 
military  (such  as  force  reductions,  extended  operational 
life  spans  for  equipment,  and  budgetary  cuts  resulting  in 
constantly  shifting  staffs) ,  and  the  ability  to  calculate  an 
accurate  lifetime  purchase  quantity  becomes  a  daunting 
challenge. 
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Another  reason  for  not  choosing  a  lifetime  purchase  of  a 
component  was  expressed  by  David  Devine  (See  ^ite  Visit 
Report,  Section  2.1.11).  If  a  part  has  a  high  failure  rate 
it  may  be  better  to  redesign  the  part  in  order  to  increase 
mission  readiness  rather  than  purchase  a  large  quantity  of  a 
part  that  has  a  low  Mean-Time-Before-Failure  (MTBF)  rate. 

Mr.  McLeish  of  HONE,  (See  Site  Visit  Report  page  2.1.11), 
pointed  out  that  a  'Big  Picture*  view  of  a  pending 
obsolescence  problem  could  suggest  a  much  different 
solution.  With  the  downsizing  of  the  U.S.  Navy,  many 
aircraft  and  ships  are  being  mothballed.  The  equipment  and 
support  equipment  on  these  platforms  provide  a  _  source  of 
replacement  parts  for  the  equipment  that  is  still  in 
service.  Thus  rather  than  procuring  replacement  parts, 
parts  could  be  reclaimed  from  mothballed  equipment.  Also _ 
the  big  picture  perspective  could  indicate  that  an  expensive 
procurement  is  unnecessary  since  the  equipment  in  question 
may  be  replaced  in  the  near  future. 


1.3.11  Prediction  vs.  Early  Warning 

Prediction  of  component  obsolescence  is  the  projection  of  a 
future  time  period  upon  which  the  component  is  no  longer  ^ 
available.  This  time  period  may  be  months  or  years  and  is 
based  upon  a  variety  of  trends.  Early  Warning  is  also  a 
projection  of  unavailability,  but  is  based  upon  direct 
information  from  the  manufacturer. 

Early  warning  of  a  discontinuance  by  a  manufacturer  is  by 
definition  more  accurate  than  prediction  since  the  warning 
is  based  upon  direct  information  from  the  manufacturer. 

The  accuracy  of  warnings  is,  of  course,  based  upon  the 
manufacturer  diligently  notifying  the  consumers  of  its  _ 
anticipated  unavailable  components  and  the  consumers  being 
able  to  track  where  they  have  used  the  components.  Early 
warnings  usually  have  a  time  period  of  six  months  to  two 
years  within  which  the  consumer  can  order  more  of  the 
component  that  is  about  to  be  discontinued.  The  time  delay 
between  receiving  the  notification  and  ordering  of 
components  within  the  military  contractors  and  DoD  agencies 
is  usually  msasur'sd.  in  inonths*  Shojrtsning  this  dslay  and. 
receiving  the  notice  as  soon  as  possible  is  crucial  to 
utilizing  a  "lif e-of-type  buy"  as  the  solution  to  an 
availability  problem.  Companies  such  as  National 
Semiconductor,  Corporation  (See  Site  Visit  Report,  Section 
2.1.19)  have  manual  and  automated  systems  to  provide 
component  obsolescence  warnings  to  customers  and  the 
Government  and  Industry  Data  Exchange  Program  (GIDEP)  in 
order  to  communicate  pending  obsolescence.  Services  such  as 
GIDEP  and  TACTech  are  funnel  points  that  concentrate 
discontinuance  notices  froiti  laanufacturers  into  a  central 
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database  structure. 

Prediction,  due  to  its  near-term  inaccuracies  relative  to  an 
early  warning  system,  is  better  used  as  a  general  guideline 
for  discontinuance  because  it  will  never  be  able  to 
consistently  pinpoint  the  exact  time  a  component  or  type  of 
component  will  no  longer  be  available. 

Early  warning  systems  are  more  applicable  for  short-term 
support,  up  to  approximately  two  years.  Prediction  tools 
are  better  suited  for  long-term  planning  of  two  to  ten 
years.  It  should  be  noted  that  the  accuracy  of  any 
prediction  system  decreases  with  the  length  of  time 
forecasted. 


1.3.12  Making  the  Connection 

Having  various  sources  of  incoming  data  is  of  little  value 
without  the  ability  to  connect  that  data  to  military 
platforms.  To  be  told  for  example  that  CFC’s  will  be  banned 
from  use  within  five  years  means  little  to  the  military^ 
program  manager  and  his/her  staff  unless  they  can  pinpoint 
where  the  CFC's  are  used  on  the  platform  and  which  of  the 
components  manufacturing  processes  require  the  use  of  CFC  s. 


1.3.12.1  What  is  the  Connection,  and  Why  It  is  Needed? 

By  connecting  industry  trends,  environmental  regulations, 
manufacturer  discontinuance,  and  financial  statistics  to  the 
components  affected,  early  warnings  and  long-term 
predictions  can  be  traced  to  the  component  level  of  every 
military  platform  (Refer  to  Figure  2  for  the  remaining 
discussion  on  this  topic) . 

Making  these  connections,  although  necessary  for  an 
effective  obsolescence  prediction  tool,  is  very  time 
consuming  and  costly.  Most  parts  lists  for  military 
equipment  are  inaccurate  and  have  vast  amounts  of  missing 
information.  It  is  the  exception,  not  the  rule,  that  an 
accurate  *as  built  parts  list’  can  be  quickly  and  easily 
obtained  for  any  given  piece  of  equipment.  JCALS,  CITIS  and 
other  initiatives  are  attempting  to  remedy  this  situation. 

Many  times  the  data  provided  by  contractors  is  purposely 
vague.  In  fact,  even  'Level  3'  drawings  often  lack  detailed 
information  such  as  processes,  materials,  vendor  part 
numbers,  etc.  The  information  needed  to  make  the  connection 
to  incoming  trends  and  data  is,  however,  obtainable  from 
multiple  sources.  These  sources  include  'Technical 
Referrals',  DLA  records,  repair  depot  records,  cooperative 
contractors,  and  some  drawings.  The  consolidation  of  this 
data  into  a  comprehensive  database  is  a  manually  intensive 
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Making  the  Connection 
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and  time  consuming  task.  The  more  the  parts  list 

for  a  piece  of  equipment,  the  less  likely  that 
component  will  miss  a  critical  discontinuance  the 

obsolescence  alert.  Thus,  a  trade  off  exists  ^J^ween  the 
costs  involved  in  obtaining  an  accurate 

cost  of  missing  a  critical  alert  notice  (See  Figure  3) . 


Low  High 

Accuracy 


Figure  3 

The  Trade-off  Between  Accuracy  and  Costs 


To  date,  most  'as  built'  parts  lists  contain  a  pa^rt  numbers, 
a  manufacturer's  FSCM  code,  and  the  quantity  used  in  the 
next  higher  assembly.  For  tying  f 

discontinuance  notifications  to  a  part,  this  information,  if 
it  is  accurate,  is  all  that  is  necessary.  TACTech's  early 
warning  system  that  provides  alert  notifications  for 
electronic  components  operates  under  this  principle. 


In  order  to  tie  industry  trends  and  regulatory  changes  to  a 
component,  the  processes  and  materials  used  to  make  the 
component  must  be  known  and  added  to  the  parts  . 

method  by  which  this  can  be  accomplished  in  a  cost  effective 
manner  is  to  list  all  of  the  Military  Standards  and 
Specifications  for  each  component  (See  Figure  4) . 


A  second  database  that  maintains  a  cross  reference  between 
Military  Standards  and  Specifications  and  the  materials  and 
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processes  called  for  within  those  regulations 

of  the  predictive  obsolescence  tool.  As  changes  take  place 

to  this  second  database  such  as  new  EPA  regulations,  the 


Figure  4 

Part  Number  Record  with  Attached  Specs  &  Standards 


effect  of  those  changes  would  be  automatically  pinpointed 
within  the  weapon  platform's  parts  lists.  It  can  then  give 
the  program  manager  and  his/her  staff  a  report  of  exactly 
where  the  impending  changes  will  impact  their  projects  (See 
Figure  5) . 

The  costs  involved  in  creating  the  two  databases  listed 
above  are  staggering.  There  are  over  14  different 
government  agencies  regulating  materials  and  processes,  over 
2,200  regulated  chemicals  and  materials,  over  600,000 
government  contractors,  and  over  3,000  industry  trade 
organizations.  Maintaining  a  database  of  this  size  is  very 
costly  let  alone  the  costs  to  a  program  office  to  clean-up 
their  parts  lists.  Only  through  the  use  of  modern 
information  technology  and  by  focusing  on  component 
categories  with  the  highest  incidence  of  obsolescence,  with 
the  greatest  cost,  or  mission  readiness  impact  can  the  costs 
of  building  and  maintaining  an  obsolescence  prediction  tool 
remain  affordable. 

Each  program  office  would  be  responsible  for  creating  and 
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maintaining  their  own  parts  list  database.  To 
■reasonable  the  'Military  Standards  to  Process  &  Materials 
Cross  Reference'  database  would  be  built  and  maintained  in  a 
centrally  located  computer  system.  This  Jl^abase  would  be 
accessible  to  all  participating  program  offices  and  their 
contractors.  The  Cross  Reference  database  would  be  a 
cooperative  effort  incorporating  information 
commercially  available  sources,  DoD  agencies,  and  analysis 
provided  by  contracted  research  firms. 


Figure  5 

Connecting  Environmental  Regulatory  Changes 
to  the  Weapon  System 


This  approach  that  connects  part  numbers  to  the  materials 
and  processes  by  which  they  are  created  is  efficient  but 
does  have  some  flaws.  Specifically,  many  materials  used  to 
make  a  component  are  not  specified  in  Military 
Specifications  and  Standards;  Either  the  Specifications  and 
Standards  don't  cover  the  exact  materials  used  or  the  item 
was  procured  without  these  detailed  specifications.  In 
either  case,  the  information  necessary  to  make  the 
connection  is  missing.  An  area  where  the  data  is  most 
likely  missing  is  in  the  chemicals  and  materials  used  to 
manufacture  the  component.  These  ancillary  materials  and  by 
products  are  themselves  subject  to  regulatory  pressures 
resulting  in  the  potential  for  a  manufacturing  process  being 
discontinued.  Rockwell  International,  Downey  California, 
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and  NASA  have  focused  on  this  very  problem  regarding  the 
components  of  the  Shuttle  Orbiter  (See  Site  Visit  Report, 
Section  2.1.25).  Through  the  cooperation  of  contractors  and 
Rockwell  engineers  examining  the  drawings,  components,  and 
manufacturing  processes,  Rockwell  has  compiled  a  detailed 
parts  list  database  that  includes  this  information  (See 
Figure  6  for  the  expanded  record  structure) .  The  process  of 
building  this  type  of  database  is  very  expensive  but  has 
been  easily  justified  by  the  increased  visibility  of 
approaching  obsolescence  problems. 


Figure  6 

Expanded  Part  Number  Record 


1.3.12.2  What  trends  are  making  connections  more  difficult? 

The  move  towards  NDI  (Non-Developmental  Items)  and  COTS 
(Commercial  Off  The  Shelf)  and  away  from  Military  Standards 
and  Specifications  will  continue  to  erode  the  visibility  of 
the  kinds  of  materials  and  processes  used  to  create 
components.  The  increasing  pace  of  technological  change  and 
the  incorporation  of  newer  technologies  into  existing 
weapons  platforms  will  also  increase  the  difficulty  of  ^ 
tracking  and  monitoring  obsolescence.  Additionally,  with  a 
declining  DoD  budget,  military  specific  materials  and 
processes  will  become  obsolete  at  an  ever  increasing  pace. 
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1.3.12.3  Making  the  Connection:  A  Real  World  Example 

In  order  to  assess  the  difficulty  of  connecting  the 
materials  and  processes  to  a  component,  an  actual  component 
was  selected  from  the  Nato  Sea  Sparrow  as  a  test  case-  , 

NATO  Sea  Sparrow  is  a  ship-based  surface  to  air  missile  used 
for  defense.  A  Bearing  assembly  was  chosen  since  it 
incorporates  multiple  sub-components  as  well  as  lubricants 
and  coatings.  Copies  of  the  drawings  for  the  bearing  are 
located  in  Appendix  A. 

mjjQ  first  step  was  to  break  the  assembly  into  its  component 
parts  (See  Figure  7) .  A  list  of  the  Military  Standards  was 
then  extracted  from  the  drawings. 


ASSEMBLY 


MIL-SPEC 


MIL-STD 


MIL-SPEC 
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SPECIFICATIONS  & 
STANDARDS 
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MATERIALS 
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■ 

MATERIALS 
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MATERIALS 


Figure  7 

Making  the  Connection:  A  Real-World  Example 
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Military  Document  Area  of  Focus 


NAVORD  2890370 
NAVORD  XWS-9772 
MIL-E-17555 
MIL-Q-9858 

MIL-P-16232  Type  M,1 
RC  30-34 
MIL-G-23827 
MIL-STD-454  Reg.  9 


Dimensions/Tolerances 
Shipboard  Environment 
Delivery  Preparation 
Quality  Assurance 
Finish,  Coating 
Bearing  Hardness 
Lubrication 
Workmanship 


Listing  1 


Some  of  the  specified  documents  were  either  lost  or  ^ 
unavailable  for  this  research  pro:)ect,  these  include.  NAVOra 
XWS-9772,  and  RC  30-34.  The  chemicals  and  materials  caiiea 
for,  if  any,  within  these  documents  have  been  excluded  from 
further  research  due  to  a  lack  of  time . 

A  list  of  chemicals  and  materials  was  developed  from  the 
remaining  specifications  and  standards  (See  Listing  2).  The 
chemicals  listed  are  used  in  the  processing,  preserving  and 
testing  of  the  bearing  other  than  the  Manganese  Phosphate. 


Military  Doc. 

Chemicals/Materials 

MIL-G-23827 

MIL-P-16232 

Performance  Requirements  Only 
Manganese  Phosphate 

Alkaline 

Chromic  Acid 

Chromic-Phosphoric  Acid 

Oil  (Preservation) 

1,1, i-tr ichlor oethane 

Sodium  Hydroxide 

Sodium  Cyanide 

Alcohol 

Ascarite/ Soda-lime 

Sodium  Hydroxide 

Hydrochloric  Acid 

1 

Listing  2 

Note  that  the  lubricant  called  out  by  MIL-G-23827  is  only 
specified  by  performance  requirements.  The  particular 
chemical  used  would  have  to  be  obtained  from  fue 
manufacturer  supplied  MSDS's  (Material  Safety  Data  Sheets) . 
These  were  checked  against  the  California  EPA  List  of 
Lists”  for  possible  regulatory  statutes  (See  Listing  3) . 


Page  24 


The  right-hand  column  indicates  the  number  of  regulating 
documents  that  list  the  chemical. 


#  of  Regulatory- 


Chemical  Documents 


Manganese  Phosphate  0 
Alkaline  0 
Chromic  Acid  1 
Chromic-Phosphoric  Acid  ? 
Oil  (Preservation)  ? 
1, 1, 1-trichloroethane  10 
Sodium  Hydroxide  4 
Sodium  Cyanide  3 
Alcohol  0 
Ascarite/ Soda-lime  ? 
Sodivim  Hydroxide  4 
Hydrochloric  Acid  10 


Listing  3 


At  this  point,  further  research  needs  to  be  done  regarding 
the  regulatory  trends  and  their  effects  upon  the  required 
coating  and  lubricants .  This  process  ^ is  quite  time 
consuming  but  once  accomplished,  the  information  can  be 
utilized  for  every  military  standard  and  specification  as 
well  as  other  components  that  call  out  those  specifications 
Thus,  once  the  work  has  been  completed,  it  is  applicable  to 
many  unrelated  components .  The  key  is  to  have  this 
information  in  a  central  repository  so  that  the  work  is  not 
done  over  and  over  again. 


1.3.13  Automation  Can  Help 

Computer  Automation  is  the  key  to  making  obsolescence 
prediction  analysis  economically  feasible. 


1.3.13.1  Information  Technology  Concepts  in  Design 

Three  concepts  play  an  important  role  in  the  design  of 
automated  systems.  These  are: 

Data  Concentration  —  By  placing  vast  amounts  of 
information  from  various  sources  (such  as  EPA  regulations, 
market  and  technology  trend  analysis,  manufacturer  profiles 
and  component  breakdown  and  descriptions)  into  a  single 
computer  system,  the  amount  of  time  wasted  by  needless 
re-researching  is  eliminated.^  Once  a  process  is  defined, 
there  is  no  reason  to  define  it  again. 
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Data  Access  —  Once  the  data  is  concentrated  providing 
easy  access  to  it  is  the  key  to  turning  the  data  into 
valuable  information.  The  system  must  have  automated 
analysis  and  monitoring  tools  in  order 

necessary  to  define  and  track  a  component's  obsolescence 
vulnerability . 

Process  Integration  —  By  designing  an  automated  system 

so  that  it  integrates  into  the  daily  of  the 

various  users,  the  system  can  become  an  integral  part  of  tne 

obsolescence  monitoring  and  problem  solving  process. 
the  system  is  seen  as  essential  to  complete  the  tasks  at 
hand  while  at  the  same  time  providing  an  environment  that 
makes  the  sharing  of  problems  and  solutions  possible. 


1.3.13.2  Key  Data  Elements  of  the  System 

Configuration  Management  —  Tracks  individual  components 
down  to  the  material  and  processes  by  which  they  are 
manufactured  as  well  as  standard  parts  list  indenturing. 

Regulations  &  Trends  —  Contains  a  cross  reference  to 
processes/materials  and  the  Federal/ State  regulations  that 
pertain  to  them.  A  projected  discontinuance  based  upon  the 
regulatory  trends  is  incorporated  so  that  a  regulatory  life 
cycle  factor  can  be  calculated  for  any  given  component. 

Market  Trends  —  Tracks  and  stores  trend  information  for 
the  various  commodities  and  technologies  used  to  manufacture 
the  components. 

Manufacturer  Profiles  —  Stores  detailed  information 
about  each  manufacturer  that  makes  at  least  one  component. 
Information  such  as  financial  health,  pro;]ected  production 
capabilities,  military  vs.  commercial  income  would  be 
entered  into  this  system.  Automated  tracking  of. news 
reports  and  financial  data  would  also  be  placed  into  this 

system. 

Manufacturer  Component  Availability  Contains  an 
up-to-date  list  of  components  that  a  manufacturer  is 
currently  producing  that  are  sold  on  the  open  market,  not 
custom  designed  parts. 

Procurement  History/Failure  Tracking  —  Contains 
detailed  procurement  history  as  well  as  analysis  tools  for 
calculating  end-of-life  buy  quantities  based  upon  recorded 
failure  analysis. 

Each  of  the  above  areas  would  be  integrated  into  one 
seamless  environment  from  which  projected  obsolescence 
vulnerability  would  be  calculated  at  the  component  as  well 
as  system  level.  Components  with  a  high  vulnerability  would 
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be  easily  and  quickly  isolated  for  further  analysis  and 
preventative  measures. 


1.3.13.3  What  kind  of  tools  are  needed? 

A.S  regulations  chanqed  and  as  manuf acturinq  capabilities 
changed,  alerts  would  be  generated  at  the  component  level 
for  those  components  whose  vulnerability  had  increased. 

The  following  tools  or  functions  are  needed  to  make  full  use 
of  the  data  elements  listed  above: 

Tracking  —  The  ability  to  view  a  history  of  components' 
vulnerability  issues. 

Automated  Monitoring  —  The  system  automatically 
searches  through  weapon  platform  parts  lists  looking  for 
components  that  match  one  that  has  had  a  recent  change  to 
its  obsolescence  vulnerability.  Once  a  part  is  located 
within  a  parts  list,  a  notification  is  automatically  sent  to 
the  cognizant  activity. 

Integrated  —  The  system  provides  rapid  access  to 
information  from  various  data  resources.  For  example,  if 
the  user  receives  an  obsolescence  notification  for  a  part, 
he  or  she  would  be  able  with  a  push  of  a  button  to  locate 
information  about  the  manufacturer,  potential  alternate 
suppliers,  DLA  stock  levels,  other  programs  that  utilize  the 
component,  maintenance  history,  DMSMS  case  history,  etc. 

Pooling/ Sharing  —  The  system  would  have  built  into  it 
the  ability  to  gather  and  share  data  in  various  formats  from 
other  computer  systems  such  as  the  new  GIDEP  DMSMS  case 
logging  system.  This  would  also  provide  a  means  by  which 
current  contractor,  depot,  and  program  office  information 
can  be  automatically  loaded  and  unloaded  from  the  system. 

Analyze  —  The  system  would  incorporate  an  artificial 
intelligence  rule  based  system  that  would  assist  users  in 
calculating  life-of-type  buy  quantities  based  on  available 
information  and  probabilities.  The  system  would  also  create 
production  readiness  reviews  that  would  pinpoint  procurement 
problems  and  project  near-term  obsolescence  vulnerabilities. 

Research/Predesign  —  The  system  would  incorporate  an 
easy  to  use  research  facility  that  would  allow  engineers  to 
j-gYiew  obsolescence  factors  when  choosing  a  new  component, 
material,  or  process  for  a  design.  This  function  would 
allow  for  a  'check  before  you  build'  capability. 

Case  Management  —  A  system  that  allows  engineers  to  1^9 
DMSMS  problem  components  and  the  solutions  used  to  solve  the 
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problems.  This  information  will  then  be  accessible  for 
future  reference. 


1 . 4  Recommendations 

1.4.1  Focusing  to  Reduce  Costs 

The  cost  associated  with  obtaining,  categorizing,  and 
analyzing  external  and  internal  data  is  so  high  that 
focusing  on  the  component  categories  with  the  largest 
obsolescence  problems  is  essential  for  keeping  the  costs 
feasible. 

Those  categories,  according  to  the  research  completed  to 
date,  would  be  electronic  components,  electro-mechanical 
devices  such  as  relays,  connectors  and  switches.  Other 
categories  that  should  be  focused  on  include  highly 
regulated  materials  that  are  used  almost  exclusively  by  the 
Department  of  Defense.  Locating  which  materials  fall  into 
this  category  is  in  itself  a  project.  The  framework  laid 
out  in  Section  1.4.2  is  generic  enough  to  handle  any  type  or 
component  used  by  the  Department  of  Defense. 

By  focusing  on  the  component  categories  with  the  greatest 
obsolescence  problems,  the  amount  of  external  data  to  be 
gathered  can  be  significantly  reduced.  For  example,  the 
commercial  manufacturing  firms  that  would  be  monitored  could 
be  reduced  to  only  those  companies  that  manufacture  military 
approved  electronic  or  electro— mechanical  devices, 
approximately  600. 

since  most  of  these  devices  are  sold  in  an  open  market 
condition,  it  would  be  possible  to  utilize  Product 
monitoring  as  discussed  in  Section  1.3. 8. 8.  Although  the 
processes  used  to  make  many  electronic  components 
incorporate  hazardous  and  regulated  materials,  the  demand 
for  the  processes  is  such  that  viable  production  will  be 
maintained  even  under  regulatory  pressures.  Alternate 
processes  will  be  located  to  keep  pace  with  regulatory 
changes . 

The  cost  of  constructing  a  product  line  monitoring  database 
is  directly  related  to  the  number  of  components  and 
manufacturers  being  monitored.  Building  the  product 
library  is  only  the  first  step,  the  library  must  then  be 
updated  to  keep  it  accurate  with  the  changing  product 
offerings  from  the  manufacturers.  The  original  entry  and 
categorization  of  the  components  requires  approximately 
twice  the  workload  of  maintaining  the  information  once  it 
has  already  been  entered. 

According  to  DESC  in  1992,  66%  of  electronic  parts 
obsolescence  was  contained  in  integrated  circuits,  diodes. 
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and  transistors.  Electron  tubes  and  connectors  comprised  an 
additional  18%  for  a  total  of  84%  (See  Figure  8).  Thisdata 
would  support  the  relationship  of  obsolescence  vulnerability 
to  the  complexity  of  the  component.  Depending  upon  _ 
available  funding,  the  construction  of  the  product  line 
monitoring  database  should  first  focus  on  the  electronic 
component  categories,  thus  producing  the  greatest  benefits 
early  in  the  project. 


ANNUAL  DISCONTINUANCE  BREAKOUT  BY  COMMODITY 
DESC  1992  DMS  BREAKOUT 


Microcircuits 

5804 
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Semiconductor 
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Resistors 
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Capacitors 

871 

Connectors 
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Electron  Tubes 
1000 


Source:  DESC 


Figure  8 
DESC  Pie  Chart 


TOTAL  DISCONTINUANCES:  10,496 


An  alternative  to  constructing  the  entire  product  line 
library  is  to  purchase  pieces  of  the  library  that  commercial 
firms  have  already  developed.  The  comprehensiveness  of 
these  component  libraries  and  the  timeliness  of  their 
updates  would  then  determine  whether  additional  funding  is 
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required  to  fill  in  any  gaps  within  purchased  data.  Updates 
to  the  product  line  library  could  also  be  contracted  to 
commercial  firms  or  accomplished  within  the  DoD. 

As  the  Hazardous  Materials  database  at  the  offices  of  the 
Chief  of  Naval  Operations  is  completed,  a  second  effort  ro 
expand  the  obsolescence  predictive  tool  to  incorporate 
environmental  regulatory  information  should  be  reviewed  for 
feasibility  and  need. 


1.4.2  Overview  of  Recommended  System  Design 

This  section  describes  the  design  of  an  automated 
obsolescence  prediction  tool  that  meets  the  criteria  of  the 
recommendations  in  Section  1.4.1. 


Figure  9 

Obsolescence  Predictive  Tool  (OPT) 


1.4. 2.1  Systems  design  concepts 

There  are  two  basic  components  to  the  Obsolescence 
Predictive  Tool  (OPT)  system:  the  Command  User  Interface 
(CUI)  and  the  Centralized  Data  Repository  (CDR)  (See  Figure 
9) .  The  OPT  will  incorporate  industry  standards  such  as 
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Graphic  User  Interfaces  and  "Open  Systems”  design  concepts. 
OPT  software  and  hardware  will  be  purchased  off  the-sneir 
with  all  programming  done  in  a  high  level,  commercially 
available  4th  generation  language. 


Periodic 
Network 
Connection 
to  CDR 


Figure  10 

Command  User  Interface  (CUI) 


The  OPT  system  is  not  the  final  answer  to  the  needs  of  every 
Navy  department,  but  it  does  incorporate  all  of  the  co^only 
needed  functions  for  DMSMS  management  as  listed  in  Section 
1.4. 2.1.  From  the  on-site  visits  made  to  various  Na^ 
installations  it  was  quite  apparent  that  each  command  has 
its  own  special  needs  and  methods  of  operations . ^  From  the 
lowest  data  element  level  to  the  user  interface  itself,  the 
OPT  system  is  designed  so  that  it  can  be  easily  integrated 
into  existing  automated  efforts.  For  example,  the  data 
within  the  CUI  will  be  maintained  in  a  COTS  ,  ^  ^  ^ 
(Commercial— Of f— The— Shelf )  SQL  based  relational  database 
(See  Figure  10).  The  tables  within  this  database  will 
clearly  defined  such  that  programmers  at  the  CUI's  site  will 
be  able  to  directly  access  and  enter  data  into  these  tables, 
bypassing  the  CUI  software.  In  this  manner  the  data  of  the 
OPT  system  can  be  easily  integrated  directly  into  existing 
automated  systems  at  the  CUI's  site. 
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The  OPT  system  is  designed  to  be  expandable.  As  new  sources 
of  information  become  available  and  as  new 

obsolescence  vulnerability  are  identified,  the  OPT  system 
will  incorporate  the  changes  without 

existina  data  structures  and  software. _  The  data  structure 
and  user  interfaces  will  see  this  new  information  as  new 
categories  of  data. 

The  Centralized  Data  Repository  (CDR) 

The  CDR  provides  a  place  in  which  information  can  be 
concentrated  and  shared  amongst  the  ^^e 

central  computer  within  the  Navy  would  contain  the 
CDR  will  have  an  automated  communications  module  to  relay 
SLSiaiiSn  to  and  from  the  command  systems 

would  be  exchanged  between  the  various  CUI's  and  the  CDR  on 
a  oeriodic  basis.  The  CDR  would  contain  information 
gathered  from  outside  of  the  DoD  as  well  as  information 
glSeSted  from  within  the  DoD.  Whether  the  data  resides  on 
the  CDR  or  the  CDR  is  merely  a  gateway  to  other  computers  is 
immaterial  to  the  users  because  the  CDR 

consistent,  automated  storehouse/pipeline  of  continually 
changing  relevant  information  (See  Figure  11) . 
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Figure  1 1 

Data  Sources  for  the  Central  Data  Repository  (CDR) 
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The  CDR  is  also  a  repository  for  information  from  the 
command  systems.  DMSMS  case  problems  and  solutions  could  be 
automatically  placed  within  the  CDR  for  use  by  other 
commands  and  GUI's.  The  GUI  would  contain  a  module  that 
automatically  searched  the  CDR  when  a  user  enters  a  DMSMS 
case.  The  GUI  will  then  display  the  results  of  this  search 
to  the  user  for  further  evaluation.  The  case  the  user 
enters  and  subsequent  updates  to  that  case  would  also  be 
transferred  to  the  CDR  automatically.  The  CDR  would 
interface  periodically  with  the  DMSMS  Case  system  that  GIDEP 
is  developing.  The  CDR  will  provide  visibility  to  other 
military  branch's  DMSMS  cases  as  well  as  the  cases  from  Navy 
commands . 


The  Command  User  Interface  (GDI) 

The  Command  User  Interface  (CUI)  is  the  module  that  users 
will  directly  work  with.  A  variety  of  hardware  platforas 
will  house  the  CUI.  The  choice  of  hardware  will  depend  upon 
the  needs  of  each  CUI  site.  For  sites  managing  a  single, 
small  weapon  system,  a  series  of  standard  personal  computers 
networked  together  would  suffice.  However,  a  command 
managing  multiple,  large  weapon  platforms  may  need  a  series 
of  workstations  and  a  main~frame  computer  operating  as  a 
file  server  could  be  utilized.  Thus  the  size  and  cost  or 
the  CUI  installation  can  be  tailored  to  the  needs  of  the 
command  or  department  that  will  utilize  it. 

The  CUI  would  utilize  a  Graphic  User  Interface.  Pull  down 
menus,  graphic  representations  of  the  data,  and  other 
graphic  elements  would  make  the  CUI  easy  to  use  and  powerful 
simultaneously.  Personal  computer  platforms  would  use 
Microsoft  Windows  as  the  interface.  For  workstations,  the 
user  interface  would  be  Motif  or  OpenWindows. 


Figure  12 

Command  User  Interface  (CUI) 
Functional  Diagram 
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The  GUI  would  provide  the  following  functional  capabilities 
(See  Figure  12) : 


Maintenance  —  would  allow  the  users  to  rapidly  bupd  and 
modify  weapons  system  parts  configuration  files.  Automated 
tools  incorporating  rule  based  Artificial  Intelligence  would 
assist  the  users  in  categorizing  and  updating  parts 
information.  Reference  material  regarding  processes, 
military  standards  and  specifications  would  be  easily 
available  on  the  screen  or  through  an  automated  connection 
to  the  CDR  (See  Figure  13). 


Figure  13 

Maintenance/T racking 


Tracking  —  provides  users  with  the  ability  to  quickly 
locate  where  a  part  is  used  and  historical  information 
regarding  the  obsolescence  vulnerability  of  a  part  or  ^  an 
assembly.  For  example,  the  Tracking  Module  could  easily 
answer  a  question  such  as  such  as  "where  is  the  Texas 
Instruments  9989  microprocessor  used?"  (See  Figure  13.) 

Obsolescence  Monitor  —  constantly  monitors  changes  to  the 
vulnerability  of  parts  within  the  GUI  weapon  systems  files. 
Periodically  the  Obsolescence  Monitor  would  collect  updates 
from  the  GDR  and  internal  data  sources.  It  would  then 
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process  these  updates,  filtering  out  parts  that  exceed 
predefined  thresholds  set  by  the  users.  The  system  would 
then  send  alert  notices  to  the  cognizant  users  for  parts 
that  exceeded  a  given  threshold  (See  Figure  14) . 


Figure  14 

Command  User  Interface 
Obsolescence  Monitor 


Obsolescence  Analysis  —  provides  detailed  statistical 
reports  regarding  a  projected  or  existing  discontinuance  at 
any  assembly  level.  This  module  gives  an  up-to-date 
analysis  of  the  obsolescence  vulnerability  of  an  assembly 
(See  Figure  15) .  The  projected  discontinuance  would  be 
based  on  industry  trends,  regulatory  trends,  and  the 
financial  health  of  the  companies  involved.  These  factors 
and  others  (See  Section  1.3.8)  would  be  weighted  depending 
upon  the  component  category .  The  weighting  and  selecting  of 
factors  is  determined  by  a  rule  based  artificial 
intelligence  engine  and  expert  advice. 

Research  —  provides  the  user  with  easy  to  use  query  tools 
for  locating  obsolescence  related  information  pertaining  to 
a  component,  assembly,  process,  or  material.  Regulatory, 
commercial  &  military  specifications,  as  well  as  industry 
and  government  generated  alerts  would  also  be  available  on 
line.  DLA,  depot  and  other  information  could  also  be 
accessed  through  the  Research  module.  Key  word  hyper-links 


Page  35 


GUI 


Figure  15 

Command  User  Interface 
Obsolescence  Analysis 


and  a  natural  language  text  search  engine  would  help  the 
user  efficiently  navigate  through  this  massive  amount  of 
information  (See  Figure  16) . 


Figure  16 

Command  User  Interface 
Research 
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user  can  automatically  open  a  case  ^ 

S!X\Sr"cSe'fI=UM  ?£erl?nrxirS^o^ld\.en  a 

solution  is  reached  (See  Figure  17) . 


Figure  17 
Case  Management 


The  above  listed  modules  would  provide  the  core 

necessary  for  predicting,  tracking,  monitoring,  and  solving 

obsolescence  problems . 

To  support  the  monitoring  and  analysis  a 

obsSScence  within  the  GUI,  a  periodic  flow  of  _  inf ormation 
would  be  received  from  the  CDR.  Other  information  would 
come  from  CITIS  systems  |he  CUI  ^ 

SSS?rL“v~t  iT^Vs  KlndaJd  f?S%™‘';nd  ASCII 
^2SstSm  leveloped  date  input  and  output  could  be 
easily  developed  by  programmers  at  the  GUI  site. 


GUI /CDR  Data  Exchange  Process 

This  transfer  and  update  of  information  between  the  GUI's 

CDR  would  take  place  in  a  three  step  process.  First 
the  GUI  system  would  periodically  an  update  sugary 

all  Chances  that  have  taken  place  since  its  last 
(leS  Sep  A)  .  The  CUI  system  would  then  check  the 
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step  A 


CUI/CDR  Periodic  Data  Exchange 


sumitiary  list  to  see  if  its  database  contains  any  matching 
records  (See  Figure  18  step  B) .  All  matches  would  then  be 
sent  to  the  CDR  to  request  more  detailed  information.  The 
CDR  would  then  send  the  detailed  records  to  the  CUI  system, 
rsee  Figure  18  step  C) .  In  this  manner,  the  CUI  systems 
would  maintain  an  up-to-date  subset  copy  of  the  information 
housed  in  the  CDR.  Because  this  subset  would  be  much 
smaller  than  the  complete  set  of  data  on  the  CDR,  it 
allow  for  the  clients  to  use  smaller  (and  thus _ lower  cost) 
computer  systems  that  will  correspond  to  the  size  of  che 
weapons  system(s)  being  managed.  Finally,  the  CUI  spass 
DMSMS  case  information  to  the  CDR  as  part  of  the  periodic 
update  process. 


1.4. 2. 2  Connectivity 

The  communication  between  the  CUI's  and  the  CDR  will  take 
place  over  a  variety  of  standard  networks.  For  large  data 
transfer  requirements,  direct  connections  through  the  MILNE 
or  Internet  would  be  applicable  by  using  standard  TCP/IP  and 
PPP  protocols.  For  remote  access,  communication  could  take 
place  over  standard  telephone  lines  and  dial  up  modems. 
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1.4. 2. 3  Internal  DoD  Data  Sources  ^  at 

The  DoD  collects  vast  amounts  of  information  on  a  aaiiy 
basis.  Data  resources  such  as  changing  environmental 
regulations,  discontinuance  warnings  received  from 
manufacturers,  changes  to  mil-specs  and  standards,  DLA 
stockincf  levels,  repair  depot  statistics,  and  GIDEP 
discontinuance  notices  would  be  fed  into  the  CDR  or  made 
accessible  to  the  CDR  through  electronic  gateways. 
Additionally,  government  contracted  ^®search  for  areas  or 
particular  concern  would  also  be  made  available  through  the 
CDR.  Ultimately  the  CDR  would  become  a  library  resource 
within  which  users  could  access  DoD  related  documents  in 
text  and  graphic  form. 

1.4. 2. 4  External  DoD  Data  Sources 

Data  generated  external  to  the  DoD  would  also  be  placed  into 
the  CDR.  For  example,  data  resources  such  as  Dun  & 
Bradstreet's  financial  stress  factor,  manufacturer 
discontinuance  notifications,  industry  trends  and  alerts 
would  be  placed  into  the  CDR.  Additionally  ‘^^anges  detected 
between  updates  from  the  various  sources 

CUI's  as  update  notices.  Agencies  and  contractors  could  be 
contracted  by  the  Navy  to  provide  concise  analysis  and 
projected  trend  information  through  the  CDR. 

1.4. 2. 5  Private  CUI  Data  Sources 

Each  CUI  is  capable  of  expanding  according  to  the  individual 
site  needs  by  adding  additional  categories  of  data.  Flags 
and  thresholds  could  be  set  for  each  category  to  allow  for 
the  generation  of  automated  alerts  and  obsolescence  threat 
level  codes.  Provisions  could  be  made  for  information 
generated  inside  an  organization  to  only  reside  on  their 
CUI.  This  data  would  not  be  shared  with  the  CDR 
ultimately  the  other  CUi;s  if  the  organization  considered 
the  data  to  be  of  a  sensitive  nature.  Data  that  might  rir. 
into  this  category  may  include  purchase  histories,  no  bid 
notices  to  RFQ's,  quality  inspection  reports.  Material 
Safetv  Data  Sheets,  engineering  change  orders,  etc.  inis 
information  would  appear  on  the  CUI  as  additional  categories 

of  data. 


1.4. 2. 6  Recommended  Systems  Design  Wrap-up 

Some  of  the  functions  described  above  already  exist  in 
systems  found  at  various  Navy  installations.  For  example, 
NUWC,  Keyport's  system  has  an  extensive  DMSMS  case 
management  facility  already  constructed.  NSWC,  Port 
Hueneme's  Health  Model  is  already  collecting  data  from  many 
internal  DoD  sources  and  providing  a  monitoring  capability. 
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section  1.5  will  describe  a  pilot  project  that  will  build 
upon  these  foundations. 


1.4.3  Changes  in  Regulations/Contracting  Practices 

Through  the  research  conducted  on  this  project,  several 
additional  recoinmendations  outside  of  but  related  to  an 
obsolescence  predictive  tool  have  become  apparent. 


The  following  recommendations  were  addressed  by  Sharon 
Woodruff,  of  Rockwell  International  and  are  supported  by 
research  done  for  this  project  (See  Site  Visit  Report, 
Section  2.1.13) : 

MSDS  (Material  Safety  Data  Sheets)  that  list  chemicals 
and  materials  should  be  delivered  in  a  standardized 
electronic  form  for  parts  Procured  by  the  DoD.  This 
requirement  may  follow  the  lines  of  the  CITIS  data 
structures  standards  set  forth  in  MIL-STD-1388-2B. 


Processes  involved  in  making  parts  for  the  DoD  which 
utilize  chemicals  and  materials  should  also  have  MSDS  s 
delivered  in  a  standard  electronic  form. 


The  above  listed  MSDS's  should  be  kept  in  a  central 
repository  such  as  the  HMIS  system  for  easy  retrieval  and 
cross  reference. 


Manufacturers  qualified  to  make  electronic  components 
under  the  QML  (Qualified  Manufacturer  List)  P^^^ram  should 
be  required  to  provide  a  minimum  one  year  life-of-type  ouy 
period.  Additionally,  the  government  or  other  , 

'after-market'  manufacturers  should  be  given  first  rights  to 
purchase  the  process  and  die  masks,  and  existing  stocks  or 
die  should  be  made  available  to  after  market  sources. 


1.4.4  Changes  in  Information  Flow  from  Government 

The  following  recommendations  are  a  result  of  research 
conducted  under  this  effort: 


The  DoD  should  develop  a  centralized,  electronically 
accessible,  full  text  database  of  current  Military 
Specifications  and  Standards.  Updates  and  changes  to  the 
documents  would  be  noted  and  keyword  indexes  would  be 
available.  Full  text  searches  and  graphic  images  would  also 

be  accessible. 


A  centralized,  electronically  accessible  database  of 
environmental  regulations  and  a  record  of  the  historical 
changes  to  those  regulations  is  also  needed.  Information 
from  the  EPA,  OSHA,  and  state  environmental  agencies  would 
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be  fed  into  the  repository.  As  changes  to  , 

statutes  occurred,  notifications  would  be  made  available 
within  the  repository.  Queries  such  as  ^ 

current  regulations  for  Cadmium  Acetate  at  a  Federal  and 
State  level?"  could  be  quickly  answered.  Dates  of 
compliance  and  historical  data  would  _  -nd 

information  and  projected  discontinuance  of  materials  an 

processes . 


1.5  Proposed  Phase  II  Pilot  Project 

For  Phase  II  of  this  SBIR  (Small  Business  Innovative 
Research)  project,  a  pilot  project  as  described  below  would 
test  the  recommendations  and  findings  of  this  research.  I 
would  also  provide  the  basis  for  a  Navy-wide  and  eventually 
DoD-wide  Obsolescence  Prediction  Tool. 

The  pilot  OPT  system  would  utilize  existing  software  or  at 
least  the  design  concepts  of  already  developed  systems 
within  the  Navy  as  a  foundation.  Systems  to  be  included 
would  be  the  Health  Model  from  NSWC,  Port  Hueneme, 

California  and  the  Case  Management  System  from  NUWC,  Keyporr 
Washington.  It  would  also  include  data  from  resources  such 
as  Dun  &  Bradstreet,  TACTech  and  Information  Handling 
Service  (IHS)  .  To  keep  costs  of  the  pilot  pro;]ect  low,  the 
construction  of  new  data  libraries  would  be  focused  on  a 
specific  weapon  system's  components. 

build  comprehensive  data  libraries  would  be  . 

this  pilot  project.  In  addition,  the  Pijot  system  could 

incorporate  the  data  currently  being  gathered  by  Chief  of 
Naval  Operations  Hazardous  Materials  in  Specifications  & 
Standards  project. 


New  software  would  be  created  to  interact  with  the 
foundation  systems  and  the  CDR.  Software  modules  as 
described  in  Section  1.4. 2.1  would  be  created  where  gaps 
exist  in  the  foundation  systems.  Artificial  intelligence 
encrines  in  the  form  of  rule  based  systems  and  natural 
language  processing  would  be  employed  in  the  obsolescence 
prediction  calculations  as  well  as  assisting  users  in 
querying  for  information. 

The  pilot  project  would  be  developed  in  a  high  level 
language  which  is  suited  for  multi-platform  development  and 
operations.  A  high-speed,  SQL  based  relational  database 
system  would  be  employed  on  the  system  containing  the  CDR  as 
well  as  on  the  CUI  system.  All  software  developed  would  be 
able  to  be  scaled  up  with  little  modification  to  a  Navy  wide 
environment  given  the  available  hardware  resources  in  Phase 

III. 


A  military  system  such  as  the  AEGIS/MA^  86  Gun  Fire  Control 
System,  which  contains  mainly  electronic  components  with 
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some  mechanical  components  would  be  chosen  to  test  the 
operation  of  the  OPT  system.  The  Mark  86  is  a  good 
candidate  to  prove  the  operations  of  the  OPT  system  since  it 
was  originally  developed  over  20  years  ago  and  is  expected 
to  be  in  service  for  the  next  20  years.  The  Mark  86  is 
widely  used  since  it  is  deployed  on  over  90%  of  all  U.S. 
Naval  combat  ships.  The  emphasis  of  the  test  will  be  on 
electronic  components,  since  according  to  all  available 
research,  they  have  the  greatest  problems  with  obsolescence. 
A  smaller  effort  will  be  to  evaluate  environmental 
regulatory  information  and  its  interaction  on  the  system 
with  a  selected  group  of  mechanical  parts  that  are  seen  as 
critical  to  the  mission  of  the  equipment  and  likely 
candidates  for  containing  regulated  materials. 

During  this  pilot  project  details  would  be  worked  out 
regarding  how  the  various  sources  of  information  to  be  fed 
into  the  CDR  could  be  obtained  automatically.  Areas  such  as 
security,  licensing,  costs,  data  format  conversions  and_ 
connectivity  would  also  be  addressed.  Completion  of  this 
research  and  the  successful  operation  of  the  pilot  OPT 
system  would  provide  a  clear  path  to  moving  into  Phase  III 
in  which  the  OPT  system  is  expanded  across  all  Naval 
commands . 
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section  2 


2.1.1  ASO  (Aviation  Supply  Office),  Philadelphia,  PA 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINT  OF  CONTACT 
DATE 


TEST  SITE 

ASO  (Aviation  Supply  Office) , 
Philadelphia,  PA 

Tom  Brown,  Project  Mgr.  (215)  697-6676 
7/26/1994 


Summary 


This  is  the  first  in  a  series  of  three  site  visit  reports 
that  will  be  written  regarding  the  Aviation 
(ASO)  in  Philadelphia,  Pennsylvania  which  is  a  study  test 
site.  ASO  currently  has  no  predictive  tools  for  the 
projection  of  DMS  problems.  ASO  Personnel  have  been 
taught  how  to  access  and  use  the  TACTech  AIM  and  MA 
system.  Two  high-speed  modems  have  been  loaned  for  the 
period  of  the  study  to  ASO  by  TACTech. 


Contacts 

The  two  key  contacts  for  this  study  site  are  Tom  Brown  and 
In  Young  Choi.  Tom  Brown  is  the  F/A-18  Line  Item/Pro ject 
Manager.  His  responsibilities  include  the  tracking  of 
discontinuance  notices  and  lif 
electronic  components  utilized  on 

to  be  on  the  F/A-18  are  then  brought  to  the  attention  of 
an  Engineer  named  In  Young  Choi.  Mr.  Choi  determines 
whether  alternate  sources  of  supply  exist  and  recommends  a 
course  of  action  to  be  taken.  His  recommendations  may 
include  a  LOT  buy,  warehouse  buy,  alternate  manufacturer, 
or  a  redesign.  This  recommendation  is  passed  back  to  Tom 

Brown . 

The  DMS  process  flow  can  be  diagramed  as  follows: 
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Sources  of  Notification  &  Communication 

90%  of  the  notifications  of  discontinuance  come  from 
GIDEP,  MOMS,  and  DESC.  The  remaining  10%  of 
split  evenly  from  electronic  component  suppliers  and 
internal  operations  such  as  Logistics.  Once  an  psrt  i 
designated^as  a  DMS  problem,  the 

is  Queried  to  see  if  the  same  part  is  used  elsewhere 
within  the  F/A-18.  Sources  of  information  that  are  used 
by  ASO  includes  GIDEP,  MOMS  Alerts,  DESC  Bulletin  Board, 
Manufacturer  Data  books  and  commercial  specification 
books.  Information  can  be  sent  and  received  f . 

modem,  e-mail,  and  the  Internet.  Naval  “J^^^^e/Letter  is 
also  Available.  ASO  track  DMS 

the  weapon  system,  from  the  system  level  down  to  the 
component . 


Current  DMS  Management  Tools 

ASO  has  a  master  information  system  that  tracks  the 
commonality  of  usage  of  electronic  components  across 
weapon  systems  that  are  under  ASO's  area  of  . 
responsibility.  This  system  does 

track  these  components  at  various  levels  of  a  system  s 
hierarchy  of  assemblies. 


Current  Environment  Acceptability 

According  to  the  survey,  ASO  team  members  ff^^ 
systems  for  managing  DMS  problems  to  be  only  marginally 
acceptable.  In  all  areas  surveyed,  improvements  in 
processes,  tools,  and  staffing  are  needed. 


New  Tools  Recommended  for  Development 

The  following  recommendations  were  brought  forth  during 
this  site  visit: 


1.  An  information  source  as  to  who  bought  the  last 
batch  of  parts  from  the  original  vendor  before  it  went 
obsolete. 

2.  A  system  that  can  do  Technology  Assessments  is 
needed. 


3 .  A  system  that  can 
supply  including  small  ' 
widely  known  about. 


locate  alternate  sources  of 
sub-vendors '  that  may  not  be 


4.  A  system  that  would  provide  the  maximum  amount 
time  to  react  to  a  DMS  situation. 


of 
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5.  A  system  that  can  quickly 
replacement  parts  that  are  still 


locate  any  "Drop-In" 
available. 


6.  A  centralized  information  system  that  tracks  the 
stocked  levels  of  obsolete  components  across  commands  and 
qovernment  warehouses.  This  system  should  also  track  the 
stocked  level  of  components  at  distributors  or  after 
market  suppliers. 


7.  A  system  that  has  complete  specifications  for  every 
component  is  needed  to  assist  in  quickly  locating  exac 
alternates. 


8.  A  system  that  tracks  Source  Control  Drawing  (SCD) 
numbers  and  cross  references  them  to  vendor  or  military 
specified  part  numbers. 
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2.1.2  ASO  (Aviation  Supply  Office) 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 
POINTS  OF  CONTACT 

DATE 


DoD  Agency 

ASO  (Aviation  Supply  Office) 
In  Young  Choi  (215)  697-6676, 
Tom  Brown 
10/13/94 


This  meeting  was  held  at  the  ASO  offices  located  in 
Philadelphia,  PA. 

In  Young  Choi  is  an  Electrical  Engineer  tasked  with 
solving  DMS  problems  for  the  F/A-18.  Tom  Brown  is  the 
Technical  Manager  for  the  F/A-18. 


Although  Mr.  Brown  has  seen  some  DMS  problems  in  the 
mechanical  parts  arena,  most  of  the  problems  encountered 
bv  the  F/A-18  are  in  the  area  of  electronics  and 
electrical  components.  Mechanical  DMS  part  problems  can 
usually  be  attributed  to  reliability  problems  and  the  lack 
of  technical  information.  For  example,  a  hydraulic 
actuator  used  on  the  F/A-18  became  a  supply  problem 
because  the  manufacturer  could  only  produce  a  limited 
quantity  over  a  period  of  time.  The  F/A-18  program  office 
attempted  to  locate  a  second  source  to  meet  the  demand, 
but  without  the  technical  information,  the  design  was 
proprietary  to  the  manufacturer,  the  cost  of  reverse 
engineering  the  actuator  became  prohibitively  expensive. 

In  fact,  the  most  feasible  way  to  overcome  the  problem  was 
to  purchase  another  type  of  hydraulic  pump  that  utilize 
different  actuators.  If  technical  information  could  have 
been  obtained,  an  additional  source  most  likely  could  have 
been  secured. 


The  main  factors  driving  mechanical  DMS  according  to  Mr. 
Brown  were  limited  technical  information  and  cases 

a  limited  number  of  suppliers.  Mr.  Brown  expects  the 
limiting  of  sources  to  continue  and,  in  many  cases,  parrs 
will  be  sole  sourced  as  the  money  from  the  DoD  gets 
funneled  to  fewer  and  fewer  manufacturers. 


A  much  larger  problem  for  the  F/A-18  is  in  the  area  of  _ 
electronic  and  electrical  component  DMS.  These  categories 
include  Integrated  Circuits,  Transistors,  Diodes, 
Electromechanical,  Resistors,  Potting  Compounds,  Motors, 
etc. 


When  asked  what  type  of  information  system  would  be  of 
value  to  the  F/A-18  project,  Mr.  Brown  stated,  a  system 
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that  given  a  part  number  or  National  Stock  Number  can 
quickly  tell  me  if  the  part  is  still  available  and  who  the 
alternate  sources  are  if  any."  Mr.  added  that 

information  on  reliability  and  the  ability  to  quickly 
isolate  possible  alternatives  such  as  GEM,  MTSP,  or  MOSES 
if  an  alternate  component  is  not  available. 

As  part  of  this  meeting,  an  evaluation  of  how  well  the 
TACTech  test  site  was  performing  was  conducted.  The 
TACTech  system  although  seen  as  powerful,  is  not  being 
heavily  utilized.  The  system  is  available  currently  to 
Mr.  Choi.  He  pointed  out  that  for  his  particular  set  of 
job  responsibilities  that  the  TACTech  system  was  of  little 
help.  He  is  responsible  for  locating  a  solution  when  no 
alternate  parts  can  be  located  by  the  IM.  TACTech 's 
system  was  not  designed  to  assist  in  this  effort,  but  to 
simply  locate  alternate  components  quickly.  Thus,  it  was 
suggested  that  the  TACTech  system  may  fit  better  at  the 
IM's  desk  since  this  is  the  primary  job  function  of  the 
IM.  Mr.  Choi  agreed  and  will  attempt  to  bring  the  IM  up 
to  speed  on  the  capabilities  of  the  TACTech  system. 

This  intermediate  result  of  the  test  site  is  of  great 
value.  It  points  out  that  for  an  automated  system  to  be 
used  and  to  be  of  any  use,  it  must  be  placed  carefully 
within  an  organization.  It  must  "fit”  within  the  job 
scope  and  daily  workflow  process  if  it  is  to  be  a  success. 

Further  monitoring  of  the  test  site  will  be  conducted 
before  the  end  of  this  phase  of  the  SBIR  project  to  see 
how  well  the  TACTech  system  was  adapted  into  the  IM's 
workflow. 
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2.1.3  ASO  (Aviation  Supply  Office) 

SITE  VISIT  REPORT 


CATEGORY  :  DoD  Agency 

COMPANY/ COMMAND  :  ASO  (Aviation  Supply  Office) 

POINTS  OF  CONTACT  :  In  Young  Choi  (215)  697-6676, 

date  :  01/07/95 

This  meeting  was  held  via  telephone  with  In 

Since  the  transfer  of  the  test  site  software  to  the  IM 

department  there  has  been  very  little  use. 

Lack  of  proper  training  combined  with  a  misunderstanding 
as  to  the  capabilities  of  the  test  site  system  are  seen  as 
the  main  reasons  for  the  low  usage  pattern.  The  need  for 
training  can't  be  emphasized  enough  for  a  sophisticated 
system  such  as  TACTech's.  The  move  to  a  graphic  user 
interface  should  reduce  the  amount  of ^training  reguired 
and  create  a  more  'user-friendly'  environment. 
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2.1.4  DCSC  (Defense  Construction  Supply  Center), 
Columbus,  Ohio 

SITE  VISIT  REPORT 


CATEGORY  •  DoD  Agency 

COMPANY/ COMMAND  :  DCSC  (Defense  Construction  Supply 

Center) ,  Columbus,  Ohio 

POINTS  OF  CONTACT  :  David  McCrary,  (614)  692-1082 

DATE  :  12/18/94 


This  meeting  was  held  over  the  telephone  with  David 
McCrary  on  December  18,  1994.  Mr.  McCrary  heads  up  the 
DMSMS  effort  for  DCSC  in  Columbus,  Ohio.  DCSC  is 
responsible  for  managing  components  such  as  bearings  ana 
electric  motors. 

Mr.  McCrary  says  that  DCSC  has  experienced  almost  no  DMSMS 
problems.  He  said  that  they  are  almost  always  able  to 
locate  another  source  of  supply  for  a  manufactured  part, 
or  make  a  life-buy  of  the  part  if  absolutely  necessary. 

An  example  given  was  that  of  an  obsolete  electric  motor. 
DCSC  had  located  a  supplier  of  motors  that  was  willing  to 
place  a  motor  that  they  manufacture  into  a  housing  that 
was  designed  for  a  now  obsolete  motor,  thus  solving  the 
DMSMS  problem.  Mr.  McCrary  did  suggest  that  he  expects  to 
see  DMSMS  problems  increase  over  time  as  weapon  platforms 
age  and  are  kept  in  service  longer.  But  this  increase 
should  be  minimal. 


Most  availability  problems  facing  DCSC  today  are  due  to 
small  quantity  order  that  are  no-bid  by  the  manufacturer. 
These  problems  are  usually  easily  solved. 
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2.1.5  Department  of  the  Navy,  F/A-18,  Arlington,  VA 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINT  OF  CONTACT 
DATE 


DoD  Agency 

Department  of  the  Navy,  F/A-18, 
Arlington,  VA 

Bill  Taylor,  (703)  604-2210  ext. 740 
9/14/94 


The  F/A— 18  program  is  an  excellent  case  study  in  the  life 
cycles  that  a  military  program  goes  through.  The  original 
production  of  F/A-18  fighters  started  back  in  1983.  400 

planes  of  the  A/B  type  were  constructed.  Since  then  the 
A/B  version  production  has  ceased  after  being  replaced 
with  the  C/D  version.  There  are  currently  500  C/D  planes 
built  and  another  100  to  be  completed.  The  E/F  version  of 
the  F/A-18  is  slated  to  enter  production  in  1995.  This 
one  program  has  planes  that  are  now  facing  a  growing  DMS 
problem,  planes  that  are  currently  in  production,  and 
planes  on  the  drawing  board/testing  phase. 

Lessons  learned  from  waste  that  occurred  in  the  transition 
from  the  A/B  to  the  C/D  production  are  now  being  put  into 
practice  in  the  upcoming  transition  to  the  E/F  production. 
DMS  problems  detected  in  the  logistical  support  of  the  A/B 
and  C/D  versions  of  the  F/A-18  are  being  carefully  studied 
to  reduce  the  impact  of  DMS  on  the  future  E/F  prsions. 

The  E/F  versions  will  eventually  replace  all  of  the 
A,B,C,D  versions  of  the  F/A-18. 

To  assist  in  the  tracking  of  individual  components  within 
the  F/A-18,  changes  to  the  aircraft  are  kept  at  a  "Lot 
level  if  at  all  possible.  Each  year  of  production  is 
considered  a  "Lot."  If  the  changes  can't  wait  due  usually 
to  upgrades  or  the  unavailability  of  an  item,  it  can  take 
place  between  "Blocks"  of  which  there  are  three  per 
production  year.  This  limitintj  of  chanties  makes  it  easier 
to  track  down  aircraft  that  utilize  variations  of 
coitiponents .  For  example/  if  a  Life— time— buy  of  a 
particular  component  comes  up,  the  F/A-18  program  office 
can  track  the  usage  of  that  component  to  a  group  of 
aircraft  that  were  produced  within  a  block  or  lot.  In 
this  manner  they  can  then  notify  the  purchasers  of  those 
aircraft  in  hopes  of  consolidating  a  Lifetime  purchase  of 
the  DMS  component. 


The  F/A-18  program  office  in  combination  with  its  prime 
contractor  McDonnell  Douglas  utilize  the  TACTech 
electronic  parts  DMS  prediction  system  for  F/A-18 
avionics.  Each  system  of  the  C/D  versions  are  being 
analyzed  to  detect  it's  DMS  vulnerability  before  it  is 
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placed  into  the  E/F  version  design.  New  designs  are  also 
being  checked  for  designed-in  DMS  problem  components.  In 
this  way  the  F/A-18  program  office  is  attempting  to  keep _ 
DMS  problems  to  a  minimum  on  the  F/A-18  E/F  while  it  is  in 
production. 

Unfortunately  no  similar  tool  exists  for  the  mechanical 
components  on  board  the  F/A-18  according  to  Mr.  Taylor.  A 
major  problem  as  stated  by  Mr.  Taylor  with  solving 
mechanical  part  discontinuance  is  that  level  3  drawings 
and  the  rights  to  use  them  are  rarely  purchased  at  the 
time  of  contract  award.  Thus  if  a  manufacturer  decides  to 
"no-bid”  an  item,  it  is  more  difficult  and  costly  to 
replace  that  item  from  another  manufacturer. 

High  precision  gears  is  one  recent  area  of  DMS  that  has 
effected  the  F/A-18.  The  F/A-18  uses  these  gears  in  a 
transmission  box  that  is  driven  from  the  F/A-18  engines. 
The  gears  in  this  box  rotate  at  extremely  high  speed  for 
long  periods  of  time.  The  manufacturer  "no-bid" 
additional  parts  and  thus  a  search  was  begun  to  locate 
another  qualified  supplier.  It  was  a  surprise  to  many  to 
find  out  that  an  estimated  75%  of  the  manufacturing  base 
of  high  precision  gears  had  gone  out  of  business  due  to 
the  cutbacks  in  production  at  the  Department  of  Defense. 
The  few  remaining  suppliers  were  located  in  the  western 
United  States.  Fortunately  for  the  F/A-18  production,  one 
supplier  was  capable  and  willing  to  make  the  gears. 

The  loss  of  our  military  production  base  at  the  sub-tier 
contractor  level  is  not  being  currently  monitored.  Whole 
industries  are  disappearing  or  moving  off-shore.  This 
trend  will  continue  as  DoD  production  remains  low.  A 
continuing  increase  in  DMS  problems  for  mechanical  parts 
is  to  be  expected. 

The  F/A-18  is  attempting  to  incorporate  where  possible  the 
concepts  of  using  NDI  (Non  Developmental  Items) .  A 
commercially  available  flight  recorder  is  undergoing 
testing  for  use  in  the  F/A-18.  This  recorder  costs 
approximately  $1000,  estimated  to  be  less  than  a  third  of 
the  cost  of  having  a  recorder  specifically  built  for  the 
F/A-18  E/F.  According  to  Mr.  Taylor  there  must  be  a 
change  in  thinking  when  it  comes  to  supporting  an  NDI 
item.  That  is  that  the  lower  costs  enable  the  Navy  to 
throw  away  older  versions  of  the  unit  when  they  are  no 
longer  easily  repaired.  The  Navy  can  then  replace  those 
units  with  the  commercial  manufacturer's  new  units.  In 
many  cases  it  is  cheaper  to  take  this  "commercial 
approach  to  supporting  the  item  than  to  try  to  keep  an 
antiquated  unit  operational  with  costly  repairs . 
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2.1.6  DESC  (Defense  Electronics  Supply  Center),  Dayton  OH 

SITE  VISIT  REPORT 


CATEGORY  J  DoD  Agency 

COMPANY /COMMAND  :  DESC  (Defense  Electronics  Supply 

Center) 

POINTS  OF  CONTACT  :  Bill  Smith,  James  Nessler 

DATE  :  9/30/94 


This  meeting  was  held  at  the  Defense  Electronics  Supply 
Center  in  Dayton,  Ohio.  In  attendance  were  Bill  Smith  who 
heads  up  the  DMSMS  group  at  DESC  and  James  Nessler  that 
assists  Mr.  Smith. 

Mr.  Smith  noted  that  the  greatest  DMSMS  problems  facing 
the  military  are  electronic  components  due  to  the  snear 
volume  of  parts  becoming  obsolete  each  year.  ^The  mam 
reason  for  this  trend  is  the  extremely  competitive 
commercial  and  global  electronics  marketplace,  according 
to  Mr .  Smith . 

DESC  handled  over  4,100  DMSMS  parts  last  year.  12  of 
DESC's  staff  are  dedicated  full  time  to  tracking  and 
handling  DMSMS  problem  components.  Fiscal  1995  is 
expected  to  be  a  record  setting  year  due  to  large 
electronics  manufacturers  exiting  the  military  _ 

marketplace.  DESC  is  a  reactive  organization 
design  and  in  funding.  There  charter  is  to  react  to  DMSMS 
problems  brought  to  them  by  various  military  program 
offices. 

The  toughest  problems  faced  by  DESC  is  the  lack  of 
accuracy  of  the  number  of  parts  to  be  purchased  for  an  end 
of  life  buy.  The  lack  of  accuracy  is  due  to  a  lack  of 
feedback  from  the  services  that  include  redesigns,  scrap, 
cannibalization  and  chronological  MTBF  (Mean  Time  Before 
Failure)  increases.  This  is  compounded  by  the  reductions 
in  systems  operations  due  to  reduced  steaming  and  flying 
time,  according  to  Mr.  Nessler.  DESC  is  limited  by 
Congressional  Mandate  to  purchase  no  more  than  a  two  years 
supply  of  parts.  Due  to  the  much  greater  expense  involved 
in  redesigning  a  system  or  the  cost  to  emulate  a 
microcircuit,  Mr.  Nessler  reasoned  that  even  if  some  parts 
are  thrown  away,  it  is  still  cheaper  to  do  a  life  of  type 
buy  as  the  solution  to  a  pending  obsolescence  problem. 

DESC  utilizes  a  database  called  the  'DMS'  file.  This 
database  contains  warehousing  and  distribution  data  for 
the  Ogdon  and  Richmond  DLA  facilities.  It  also  contains 
a  cross  reference  from  National  Stock  Numbers  to 
manufacturer  parts. 
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Individual  program  managers  have  the  responsibility 
long-term  DMSMS  support  of  their  programs.  DESC  responds 
to  the  needs  of  the  various  managers  by  purchasing 
inventories  of  electronic  parts  with  DLA  itionies  •  ^  These 

parts  are  then  stocked  at  a  DLA  warehouse.  DESC  is  also 
responsible  for  testing  parts  that  are  to  be  added  to  the 
warehouse  and  checking  aging  parts  to  see  if  they  stiii 
meet  design  specifications.  DESC's  goal  is  to  have  parts 
on  hand  such  that  redesign  efforts  are  never  based  on  a 
lack  of  parts.  Redesigns  will  always  be  popular  according 
to  Mr.  Nessler.  This  is  due  to  the  way  the  'system' 
works.  There  is  more  money  in  it  for  the  contractors  to 
redesign  a  piece  of  electronic  gear  than  to  just  repair 
it.  And  the  program  offices  are  motivated  to  do  redesigns 
to  increase  the  performance  characteristics  of  the 
equipment . 

Some  recommendations  made  by  Mr.  Smith  and  Mr.  Nessler 
regarding  how  communications  with  DESC  could  be  improved 
are: 


1.  To  have  a  consolidated  Weapon  Systems  File.  This 
file  would  include  all  services'  programs  and  all 
contractors  parts  lists. 

2 .  To  get  direct  communications  with  where  the  part 
is  used  which  would  provide  more  timely  feedback. 


3.  Improved  feedback  (closing  the  loop)  from  services 
regarding  accurate  estimates  of  lif e-time-buy 
requirements . 
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2.1.7  DISC  (Defense  Industrial  Supply  Center), 
Philadelphia,  PA 

SITE  VISIT  REPORT 

CATEGORY  : 

COMPANY/ COMMAND  : 

POINTS  OF  CONTACT  : 

DATE  : 


DoD  Agency 

DISC  (Defense  Industrial  Supply 
Center),  Philadelphia,  PA 
Bill  O'Neil 

David  Rivers  (215)  697-6853 
10/13/94 


This  meeting  was  held  at  the  DISC  offices  located  in 
Philadelphia,  PA. 

Bill  O'Neil  is  the  DMS  Chairman  for  the  Defense  Industrial 
Supply  Center,  DISC.  David  Rivers  assists  Mr.  0  Neil  with 
solving  DMS  cases  as  well  as  determininij  ^ro^ected 
manufacturing  capacities  in  times  of  crisis. 


The  DISC  has  the  responsibility  of  interfacing  between 
DLA's  inventory  system  and  DoD  agencies  regarding  the 
procurement  of  mechanical  parts.  These  parts  include 
pulleys,  nuts,  bolts,  retaining  rings,  o  rings,  circuit 
breakers,  etc.  Usually  the  parts  could  be  categorized  as 
simple  mechanical  components. 


According  to  Mr.  O'Neil,  DISC  has  had  a  total  of  47  DMS 
cases  within  the  past  4  years.  Most  of  those  cases 
involved  circuit  breakers  that  the  Navy  wanted  procured 
for  a  life-of -type-buy. 


DISC  evaluates  requests  for  life-time-buys  from  agencies 
and  then  passes  its  recommendations  on  to  DLA  which 
procures  and  stores  the  parts  for  later  use  by  the 
agencies. 


Almost  all  of  the  requests  made  by  an  agency  are  in 
response  to  a  discontinuance  notice  from  a  supplier. 

DISC'S  job  is  to  locate,  if  possible,  alternate  sources  of 
supply.  Most  of  the  time  this  involves  looking  the  parts 
up  in  a  system  called  SAMMS  (Samstel  Automated  Material 
Management  System) .  From  SAMMS,  all  of  the  prior 
purchases  of  the  components  can  be  located  along  with  the 
suppliers  of  the  component.  Many  times  an  alternate 
supplier  is  readily  available.  Further  checking  is  done 
to  ensure  that  the  supplier  is  still  able  to 
component  and  the  recommendation  back  to  the  DoD  agency  is 
to  procure  future  needs  from  that  supplier.  If  no  other 
suppliers  are  listed  in  SAMMS,  then  a  search  through 
Haystack  or  through  an  internal  database  of  suppliers  that 
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make  similar  parts  is  conducted.  In  almost  all  cases 
another  supplier  is  found  that  is  able  and  is  willing 
make  the  part.  This  process  avoids  a  costly  life  of  type 
buy.  When  asked  why  DISC  has  had  so  few  DMS  cases,  Mr. 
O'Neil  responded  that  the  parts  his  organization  deals 
with  are  so  simple  it  is  not  difficult  to  find  someone 
else  who  can  supply  them.  Future  DMS  cases  are  expected 
to  increase  due  to  the  shrinking  industrial  base.  But 
this  problem  is  not  seen  as  insurmountable. 

The  biggest  problem  seen  by  Mr.  O'Neil  and  Mr.  Rivers  with 
regards  to  DMS  is  that  the  rights  to  the  drawings  are  many 
times  held  by  a  manufacturer,  making  it  more  difficult  to 
have  another  manufacturer  make  the  same  component. 


Another  problem  is  the  loss  of  visibility  of  the  actual 
suppliers  since  some  of  the  parts  are  being  procured 
through  dealers  and  distributors.  This  loss  of  visibility 
masks  what  is  really  taking  place  within  the  sub-tier 
suppliers. 

DMS  for  mechanical  parts  is  driven  mainly  by  the  ^ 

market,  thus  forcing  the  manufacturer  to  retool.  This 
retooling  makes  that  ability  to  produce  the  original  parts 
difficult,  expensive,  or  no  longer  possible. 

One  key  point  made  by  Mr.  O'Neil,  is  that  even  though  a 
generator  is  a  DMS  problem,  no  longer  made,  the  parts  that 
go  into  the  generator  many  times  are  not. _  For  example, 
the  screws  that  hold  the  generator's  housing  together  can 
still  be  easily  procured. 


On  a  periodic  bases,  DISC  does  collect  information  from 
manufacturers  as  to  their  ability  to  produce  parts  in  a 
wartime  situation.  This  information  is  used  to  check  our 
readiness  and  ability  to  support  a  war  effort  if  the  need 
arose.  This  broad  survey  helps  to  pin-point  areas  where 
manufacturing  capacity  may  be  lacking. 
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2.1.8 


DLA-DSIO  (Defense  Logistics  Agency) , (Defense  Spares 
Initiative  Office) 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINTS  OF  CONTACT 

DATE 


DoD  Agency  .  .  , 

DLA-DSIO  (Defense  Logistics  Agency) , 
(Defense  Spares  Initiative  Office) 
Phil  Clark  (703)  274-6451, 

Peter  Holbrook  (703)  697-0345 
9/14/94 


This  meeting  was  held  at  the  DLA  offices  located  in 
Alexandria,  VA. 

Peter  Holbrook  heads  up  the  setting  of  DMS  policies 
ttroSgSSi?  ?Se  SoD.  M?.  Holbrook. Is  actively  involved  in 
promoting  and  modifying  DMS  policies  as  they  relate  to  DoD 
oroarams.  A  full  section  on  DMS  is  an  example  of  his 

in  the  Logistic  Guidance  4140. IR.  Mr.  Holbrook 
sees  no  changes  in  the  near  future  to  ““S 

is  due  to  the  fact  that  pressure  to  expand  the  policies  is 
balanced  by  pressure  to  reduce  DMS  policies. 

Phil  Clark  heads  up  the  DMS  efforts  at  DLA.  DLA  is 
responsible  for  supplying  the  consumable  part  needs  of 
over  1400  different  types  of  equipment.  There  are 
approximately  40,000  modification  kits  that  are  ^sed  to 
update  an  end-item  from  one  revision  to  another. 
kits  are  tracked  by  DLA  as  well.  .DLA  supplies  over  4.6 
million  consumable  items.  These  include  electronic  parts, 
mechanical  parts,  and  all  other. types  of  parts  and 
materials  that  need  replacing  with  the  use  of  the 
equipment. 

The  development  of  improved  DMS  f 

discussed.  The  need  for  feedback  support  of  changes  to 
fielded  systems  is  seen  as  crucial  for  determining  the 
accuracy  of  future  life-time-buys.  Today,  many  of  the 
changes  that  take  place  to  fielded  systems  and  the 
contents  of  the  modification  kits  that  are  used,  are  not 
recorded. 

DMS  would  be  an  easier  problem  to  solve  if  all  parts,  down 
to  the  component  level  of  a  fielded  system,  were 
constantly  tracked.  This  includes  spares  as  well. 
Extensive  tracking  would  allow  for  very  accurate 
visibility  of  life-time-buy  opportunities  and  the 
calculations  for  long-term  support  quantities.  This 
information  could  be  tied  into  a  DMS  predictive  tool  in 
that  parts  that  are  vulnerable  to  DMS  would  be  easily 
located  across  weapon  systems. 
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Intensive  tracking  is  rarely  done  due  to  the  costs 
involved.  One  benefit  of  a  DMS  predictive  tool  might  be 
that  it  could  point  out  commodities  that  should  be 
tracked.  The  focusing  of  the  tracking  effort  would  reduce 
the  costs  involved  while  maximizing  the  benefits  gained. 
Mr.  Holbrook  and  Mr.  Clark  agreed  that  mechanical  devices 
obsolescence  is  a  result  of  EPA  regulatory  pressures, 
economic  pressures  due  to  the  downsizing  of  the  DoD,  and. 
technology  shifts.  Phil  Clark  pointed  to  RAMP  (Rapid 
Acquisition  of  Manufactured  Parts)  as  an  example  of  how 
DMS  within  mechanical  parts  is  being  solved  currently. 
Since  many  times  level  3  drawings  (detailed  enough  to  make 
it  possible  to  build  the  part)  are  rarely  purchased,  RAMP 
has  the  ability  to  reverse  engineer  a  part  and  then 
produce  the  part  at  its  facility. 


Mr.  Clark  suggested  that  trend  data  available  from 
industrial  organizations  may  provide  clues  as  to  the 
prediction  of  DMS  for  mechanical  parts.  Industrial 
organizations  will  be  contacted  as  part  of  this  study. 
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2.1.9 


DMSMS  Working  Group  Meeting  Held  at  NUWC,  Keyport, 
WA 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINTS  OF  CONTACT 
DATE 


Working  Group  Meeting  ,  .  4. 

DMSMS  Working  Group  Meeting  Held  at 
NUWC,  Keyport,  WA 
Judy  LaFountaine 
9/20/94  -  9/24/1994 


Several  interesting  presentations  were  delivered  at  the 
DMSMS  working  group  meeting  held  at  Keyport. 

One  was  presented  by  Nathaniel  Green  of  Industrial 
Analysis  Support.  The  Industrial  Base  Assessments  that 
his  group  is  doing  on  a  regular  basis  provide  detailed 
information  down  to  the  manufacturing  facility  The 

information  collected  includes  manufacturing  facility 
capacity  both  currently  and  projected,  the  yalue  of 
shipments  from  the  facility  to  both  the  DoD  and  Commercial 
accounts,  future  plans  of  the  manufacturer  regarding  the 
facility,  and  statistical  information  regarding  current 
production  parameters.  Many  other  items  are  collected  as 
well.  This  information  would  be  of  great  value  in 
developing  a  prediction  system  with  early  warning 
capabilities.  A  meeting  was  set  for  early  October  to 
pursue  how  the  Industrial  Analysis  Support  group  may  be 
able  to  participate. 

Harold  Schmidt,  an  attendee  brought  up  a  good 
DMS  obsolescence  of  materials.  He  reported  on  the  need  t 
stock-pile  CFC's  for  certain  weapon  systems,  an  example 
was  the  cooling  of  wave  guides  for  communications.  CFC  s 
have  been  banned  by  the  EPA  and  thus  manufacturing 
capacities  have  been  turned  towards  making 

The  tracking  of  EPA  regulatory  trends  lead  the  DoD  to  make 
an  assessment  of  long-term  needs  and  then  to  stock-pile 
the  estimated  quantities . 

The  Information  and  Communications  Subcommittee  was 
putting  the  final  touches  on  the  DMSMS  database  system 
that  is  to  be  housed  at  GIDEP.  This  system  will  allow  for 
the  creating  of  a  repository  of  DMSMS  problems  and  _ 
solutions.  The  concept  is  that  various  DoD  agencies  will 
place  DMSMS  problems  that  they  encounter  into  the 
repository.  Other  agencies  who  haye  yet  to  detect  a 
similar  problem  will  then  be  notified  and  have  the 
opportunity  to  collaborate  on  solving  the  problem.  As  a 
history  of  problems  and  solutions  are  placed  in  the 
system,  future  DMSMS  problems  could  be  solyed  by  simply 
finding  out  how  others  had  solyed  the  problem  previously. 


Page  58 


The  database  design  incorporates  many  very  good  features. 
These  include  the  ability  to  upload  and  download 
information  in  an  automated  manner.  For  example  it  should 
be  possible  to  have  a  computer  system  automatically  search 
the  repository  for  DMSMS  cases  that  effect  the  design  of  a 
weapon  platform  that  is  being  monitor  for  DMS.  It  should 
be  possible  to  feed  discontinuance  notices  from  tne  gidep 
system  directly  into  a  prediction  system.  Early  warning 
of  a  manufacturer's  discontinuance  of  similar  items  may 
add  another  dimension  to  the  prediction  tool. 

The  DMSMS  repository  will  only  be  as  good  as  those  who 
cooperate  by  feeding  DMSMS  cases  into  it.  The  greater 
number  of  submissions,  the  greater  the  possibility  of 
amortizing  the  solution  costs  across  multiple  programs  or 
agencies. 

The  DMSMS  repository  also  has  the  limitation  that  unless 
there  is  a  common  part  numbering  scheme,  every  one  calling 
a  part  by  the  same  number,  it  will  be  difficult  for  users 
to  share  information  on  similar  problems.  The  database 
design  has  an  NSN  (National  Stock  Number)  field,  but  a 
great  number  of  parts  that  are  having  DMSMS  problems  are 
non-NSN  parts.  Non-NSN  parts  are  those  that  are 
considered  to  be  non-consumable.  Any  part  that  is  not 
expected  to  have  to  be  replaced  is  in  this  category.  Many 
mechanical  devices  fall  into  this  category.  The  Generic 
part  number  field  may  provide  an  answer  as  long  as  some 
standardization  is  made  known  and  adhered  to. 
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2.1.10  DTC  (DMS  TECHNOLOGY  CENTER),  NSWC  Crane,  IN,  & 
NAWC  Indianapolis,  IN 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINTS  OF  CONTACT 

DATE 


DoD  Agency 

DTC  (DMS  TECHNOLOGY  CENTER) ,  NSWC 
Crane,  IN,  &  NAWC  Indianapolis,  IN 
Jim  Peters,  NAWC-DTC, 

Doug  Hayes,  NSWC-DTC 
9/29/94 


This  meeting  was  held  at  Vitro 's  facility  (a  contractor  to 
the  DTC)  in  Bloomington,  IN.  In  attendance  was  Jim  Peters 
of  NAWC-DTC  and  Doug  Hayes,  who  works  for  Vitro  and  is 
assigned  to  NSWC-DTC  as  a  software  developer  and  systems 
administrator . 


The  DMS  Technology  Center  (DTC)  is  a  cooperative  effort 
between  The  Naval  Avionics  Center  at  Indianapolis,  Inaiana 
and  the  Naval  Surface  Warfare  Center  located  at  Crane, 
Indiana.  NSWC  main  area  of  expertise  is  the  tracking  and 
solving  of  DMS  problems  at  the  electronic  component  level. 
NAWC ' s  expertise  is  in  a  top  down  approach  to  DMS  through 
a  group  there  called  HONE  (Health  of  Naval  Eguipment) . 

The  HONE  group  analyzes  the  needs  of  the  Navy  by  looking 
at  the  equipment  and  weapon  platforms  the  equipment  is  on. 
HONE  takes  into  account  the  expected  life  of  the  various 
pieces  of  equipment  and  also  if  the  function  of  the 
equipment  is  to  be  replaced  in  the  next  few  years. 

It  is  by  combining  this  high  level  overview  of  equipment 
service  life  demands  with  a  low  level  analysis  capability 
of  the  equipment  that  a  complete  picture  of  the  DMS 
problems  and  their  optimal  solutions  can  be  developed. 

The  HONE  group  can  focus  DMS  problem  solving  efforts  to 
those  pieces  of  equipment  that  are  essential  to  the 
ongoing  mission  of  the  Navy.  This  ability  to  f°cus  on  the 
]^ey  equipment  can  save  countless  hours  that  could  be 
easily  wasted  solving  DMS  problems  for  equipment  that  is 
being  phased  out. 


HONE  was  originally  called  HONA  (Health  of  Naval 
Aviation).  HONA's  main  focus  was  on  airframes  and 
engines.  Having  found  that  DMS  problems  in  these 
categories  were  minimal  as  compared  to  electronic  device 
DMS,  HONE  changed  its  emphasis  to  electronic  equipment. 
According  to  Jim  Peters,  parts  lists  are  the  Achilles  heel 
of  DMS  detecting  and  problem  solving.  As  NSWC  improyes  in 
its  ability  to  obtain,  clean-up,  and  analyze  parts  lists, 
HONE'S  focus  is  shifting  from  strictly  top-down,  high 
level  data  to  the  module  and  component  level. 
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HONA  oiricrinallv  gathered  data  froTti  existing  sources  in 
o?derto^a?oid  cleat ing  another  data  gathering  intensive 
operation.  HONA,  now  HONE  tracks  information  down  to  the 
"tail-number"  of  individual  aircraft.  Thus,  HONE  can 
determine  in  exactly  what  aircraft  a  particular  system  i 
used.  HONE  data  covers  such  areas  as  MTBF,  MTTR,  cost  per 
flight  hour,  cost  to  repair,  navy  mission  directions,  and 
design- in/ replacement  schedules. 

Jim  Peters  stated  that  what  is  needed  is  a  streamlined 
alert  process.  Perhaps  bringing  more  automation  to  tne 
GIDEP  system  upon  which  data  transfer  could  easily  be 
accomplished  to  and  from  GIDEP 's  alert  system.  Other 
computers  would  be  able  to  automatically  dump  new  alert 
information  to  the  GIDEP  repository  and  they  would  also  be 
able  to  search  the  alerts  and  repository  without  human 
intervention.  An  optimal  system  would  provide  continual 
monitoring  of  DMS  alerts  and  their  impact  on  equipment. 

Mr.  Peters  stated  that  85%  of  military  equipment  is  now 
out  of  production  and  thus  there  is  no  longer  a  prime 
contractor  which  was  a  central  focal  point  for  knowledge 
and  information  as  to  how  to  build  and  maintain  the 
equipment.  The  ongoing  logistics  responsibility  end  up 
being  managed  by  a  government  agency  and  some  key  pieces 
of  information  are  usually  lost  in  the  transfer. 

Decision  tools,  those  programs  that  assist  a  DMS 
solver  by  providing  key  information  in  an  easy  to  access 
format  are  the  key  according  to  Mr.  Peters. 

"We  really  don't  know  how  many  of  what  we  have,  ana  we 
don't  know  where  the  spares  are."  These  pieces  of 
information  are  critical  to  selecting  the  most  cost 
effective  solution  to  solve  a  DMS  problem. 

Doug  Hayes  provided  an  overview  of  the  current  status 
regarding  NSWC's  computer  system.  NSWC's  computers 
currently  are  based  on  a  client/ server  architecture  o 
Microsystems  workstations  and  486  based  personal 
computers.  The  PC's  are  running  windows  and  new  software 
for  the  tracking  of  DMS  cases  is  in  the  process  of  being 
built  using  Microsoft  Access.  Eventually  the  goal  is  to 
provide  a  system  by  which  other  commands  that  are  having 
the  DTC  monitor  and  alert  them  to  DMS  problems  will  be 
able  to  call  up  the  NSWC  system  and  obtain  status 
information  regarding  their  program. 

Further  research  on  HONE  and  its  current  capabilities  will 
be  done  in  a  future  site  visit. 
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2.1.11  DTC-HONE  (DMS  TECHNOLOGY  CENTER),  (Health  Of  Naval 
Equipment) ,  NAWC  Indianapolis,  IN 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 


POINTS  OF  CONTACT 


DATE 


DoD  Agency 

DTC-HONE  (DMS  TECHNOLOGY  CENTER) , 
(Health  Of  Naval  Equipment) , 

NAWC  Indianapolis,  IN 
Mike  McLeish,  NAWC-DTC, 

David  Devine,  NAWC-DTC, 

Bill  Krug,  NAWC-DTC 
9/30/94 


This  meeting  was  held  at  NAWC,  Indianapolis,  Indiana.  In 
attendance  was  David  Devine,  Mike  McLeish,  and  Bill  Krug 
who  each  hold  the  title  of  HONE  Analyst  and  head  up  the 
HONE  effort  at  NAWC. 

The  HONE  group  analyzes  the  needs  of  the  Navy  by  looking 
at  the  equipment  and  weapon  platforms  the  equipment  is  on. 
HONE  takes  into  account  the  expected  life  of  the  various 
pieces  of  equipment  and  also  if  the  function  of  the 
equipment  is  to  be  replaced  in  the  next  few  years. 

It  is  by  combining  this  high  level  overview  of  equipment 
service  life  demands  with  a  low  level  analysis  capability 
of  the  equipment  that  a  complete  picture  of  the  DMS 
problems  and  their  optimal  solutions  can  be  developed. 

The  HONE  group  can  focus  DMS  problem  solving  efforts  to 
those  pieces  of  equipment  that  are  essential  to  the 
ongoing  mission  of  the  Navy.  This  ability  to  focus  on  the 
]^ey  equipment  can  save  countless  hours  that  could  be 
easily  wasted  solving  DMS  problems  for  equipment  that  is 
being  phased  out. 

For  more  information  on  the  history  of  the  HONE  Program, 
please  refer  to  2.1.10. 

Current  work  in  progress  by  the  HONE  group  includes  an 
analysis  of  th©  BSY""1  coitibat  systsici  that  is  in  ops^ation 
aboard  Los  Angeles  Class  submarines.  The  BSY-1  weighs  in 
at  over  32  tons  and  includes  over  40  cabinets  with  a 
couple  hundred  circuit  cards  per  cabinet.  This  equates 
into  literally  thousands  of  electronic  components. 

David  Devine  emphasized  that  HONE’s  approach  to  DMS  is 
unique  in  that  they  are  really  looking  at  the  cost  of 
ownership  as  the  main  driver.  For  example,  if_a  circuit 
card  has  a  very  short  MTBF,  and  it  is  either  time 
consuming  or  expensive  to  repair  the  item,  then  a  redesign 
may  be  a  more  cost  effective  fix  over  the  long  run. 
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Another  example  of  HONE's  abilities  is  regarding  the 
ARC-182  radio.  This  radio  was  being  phased  out  ^ 

the  F/A-18  by  the  ARC  210.  The  ARC-182  s  that  were  pulled 
out  could  bemused  within  10  other  types  of  aircraft .  Thus 
instead  of  purchasing  new  radios  and  components,  rnese 
arc-182  could  be  used  to  sustain  operations. 

Included  in  this  report  is  an  example  of  a  report  "the 

HONE  program.  The  HONE  report  is  for  the  ARC-182  and 
includes^a  VAMOSC  (Visibility  and  Management  of  Operations 
and  Support  Costs)  summary,  an  ARC-182  summarization 
sheet,  and  a  chart  of  where  candidates  which  could  be 
slated  for  early  removal.  Most  of  the  data  is  gathered 
from  readily  accessible,  government  databases  such  as 
ICPNET,  and  DLA  files.  Other  data  sources  include 
contractors.  Cooperative  sources  of  data  are  essential  to 
fill  in  the  gaps  left  by  government  databases. 

HONE  has  developed  a  chart  called  the  "Platform 
Obsolescence  Degradation  Tree."  This  chart  has  been 
included  in  this  report.  Platform  obsolescence  is  seen 
as  coming  from  a  degraded  mission  capability  which  in  turn 
as  a  result  of  Supportability  Degraders  and  Reliability 
Degraders.  Supportability  Degraders  are  the  result  of 
either  the  inability  to  buy  or  the  inability  to  repair  the 
part  where  Reliability  Degraders  are  a  result  of  a  lengthy 
repair  time  or  a  high  failure  rate.  This  view  of 
obsolescence  brings  into  the  picture  the  reliability  sid 
of  the  equation.  This  perspective  on  obsolescence  is 
broader  than  most  of  those  that  have  been  interviewed  to 
date. 

Another  chart  from  HONE  is  the  "DTC  ENTERPRISE  PROCESS." 
This  chart  shows  the  process  by  which  a  project  flows 
through  the  DTC.  Of  special  note  is  the  third  box  down 
from  the  top.  At  this  stage  in  the  process,  two  types  of 
analysis  is  conducted,  a  materials  based  maintenance  and 
obsolescence  analysis  and  a  functional  bases  maintenance 
Obsolescence  analysis.  The  materials  based  analysis  is 
focused  on  the  equipment  itself  where  as  the  functional 
looks  at  such  factors  and  MTTR,  MTBF,  equipment  and 
platform  phase  out,  and  projected  redesign  efforts. 

The  last  chart  of  interest  is  the  "TECHNOLOGY  MANACpipT  - 
NAVAL  AVIATION  EXAMPLE."  In  this  chart  155  aircraft  types 
were  identified  which  ultimately  translates  to  the  usage 
of  over  10,000  unique  integrated  circuits. 

HONE'S  broad  perspective  on  Obsolescence  cannot  be  easily 
dismissed.  A  consecutive  top-down  and  bottom-up  approacn 
adds  a  degree  of  safety  that  the  final  solution  chosen  is 
appropriate  for  the  situation.  An  automated  DMS 
predictive  tool  should  incorporate  both  perspectives  to 
be  effective. 
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Nomenclature 


WUC 


Type 


Vintage 


Manufacturer 


AN/ARC-159 


632Z 


UHF  Radio 


1972 


RocKwell  Collins 


The  AN/ARC-159()(V)()  UHF  Radio  System  is  a  family  of  AM  Radio 
Installation  sets  providing  for  both  panel  and  remote  mounting.  Since  this  is 
a  solid-state  radio,  a  variety  of  mounts  were  made  to  allow  the  ARC-1 59  to 
replace  the  ARC-27.  ARC-34,  ARC-51,  ARC-52,  and  ARR-69  radios.  The 
AN/ARC-159  was  reported  by  46  Type/Model/Series  Naval  aircraft  in  1992. 
The  3M  anomaly  the  base  unit  not  having  an  'RT-XXXX'  nomenclature  in  the 
Work  Unit  Codebook  has  caused  much  mis-reporting.  The  ARC-1S9  is 
being  replace  in  many  applications  by  the  AN/ARC-182,  and  soon,  the 
AN/ARC-210.  The  ARC-159  is  manufactured  by  Rockwell  Collins.  Cedar 
Rapids.  lA. 


REPORTING  AIRCRAFT/POINTS  OF  CONTACT 


CfMcfKoen  Cm*(UO 


AM.1J 
C-130T 

•  CH.S3E  R.C.  Hid 
eA4A 

•  EA.7L 

•  gp.ij 

p.ue 

•  HH.1K 
KA^ 

KC.130R 

UC.130P 

• 

•  HTAUJ 

SH.2G  Uny  Locuar  Coat  33400  NAOEP  pnCLA 

•  SW-3C 
SH408 
T4U4P 
TA.7C 

•  UH40A 

*  mmuaoow  net  wwfiad 


LPcamwi 

PnoM 

TMS 

CFAPOC 

LocabOA 

PneiM 

A<4F 

A4E 

Barry  Wawnain 

NAOEP  NePoUt 

(804)  4444881 

C-130F 

C-2A 

KatmCMrtMfr  ComSSS 

NAOEP  Norm  SMAO 

(619)  545-7745 

NAOEP  PNCLA 

(904)  4S2-3S67 

e-2c 

KMnCMoaaA  Coot  332 

NAOEP  Nenn  raioAO 

(619)  545>7745 

EA48 

Bany  Wtfnwtm 

NAOEP  Nertett 

(604)  4444681 

•  EC-130Q 

F.14A 

CMtlKocn  Coot  049 

NAOEP  NOPOIk 

(804)  4444146 

NAKPNertoHi 

(604)  4444146 

•  F-4S 

NAOEP  0NCIA 


LanyLoeuv  Com 33400  naOEPPnCLA 


(904)  4S2-3$ft4 
(004)  4S2.«S44 

(904)  4S2-3S94 


HH.1N 

KC*T30P 

KC.130T 

LC-tOOR 

•  NTA^P 

* 

SH.2P 

•  SH.30 
$H.3H 
T.X 
TAUJ 

•  TC.130C 

•  gH-3A 


Lorry  Looiar  Coot  33400  NAOBP  PnCLA 


<004)  4$2.3504 


EQUIPMENT  WRA  BREAKDOWN 

WUC  NOWftCttttlW 

AN/ARciso{)(v)()  raoo  system 

MT4606<ARC190(V)  ELEC  EOPT  MTS  BASE 
RTIISCVARCISeon  RECEIVER  XMTR 
IO1073/ARC1SO00PREQCMAN  MOCATOR 
mT40S8/ARC159(V)  ELEC  SOPT  MOUNT  BASE 
632ZC00  MTAOOOrARCl  S0(V)  ELEC  EOPT  MOUNT  BASE 
Kvrrjeei  MT4662/ARC1S9<V)  ELEC  EQPT  MOUNT  BASE 

632ZL00  MT4664/ARC1S0(V)  ELEC  EOPT  MOUNT  BASE 

e32ZN00  SA1964(yARC158(V)SVV1TCMINC  UMT 
632ZQC0  C99S2(  )/ARC190(V)  RAOC  SET  CONTROL 

C9954(}/ARC19e(V)  RADIO  SET  CONTROL 
632ZV00  MT479S(ARC159()(V)  MOUNT 

RT1194/ARC1S9()(V)  RCVR  TRANSMITTER 
SA2078/ARC1S9(V)  SWITCMNG  UNTT 
633A100  IO1OS4/ARC1S0{V)  FREQ  CHAN  tNOCATOR 
633A300  CV3328fARC1S9(V}0  TOO  CONVERTER 

633A700  PP7323(ARC1S90{V)POIVER  SUPPLY 
633AA00  H01001/ARC1SOO(V)  ELEC  EOPT  COOLER 

833AC00  MT484»ARCtS90(V)  ELEC  EOPT  MOUNT 

«33AEn  ClO43e<yARCl590(V)  RADIO  SET  CONTROL 
833AC00  AS36aB/ARC1S0(V)  ANTENNA 
633AJ00  MT6003IARC190(V)  ELEC  EOPT  MTC  BASE 


SMAR  Pan  Nuinocr 

PAOGG  e23-l02S^ 
PAOCO  S22-136S401 
PAOCO  «33«1«34401 
PAOS  622-135M01 
PAOCC  SS-ITSt^ 


PAOCO  622-095A-00I 
PAOCO  6222250001 

PAOCO  622-2259C0T 
PAOCO  «22-l36««1 
PAOCO 

PAOCO  «22<2Q30^1 
PAOCO  623-2444^1 


PAOCO  622-0629403 
PAOCO  622-5201-001 


WUC  Nemanoatwr* 

632Zm  UHF  TRANSCEIVER 

632Z400  C94$WARC159()(V)()  RADIO  SET  CONT 

ff?77itnn  RTllSi;ARC1S9(}  RECEIVER  TRANSMITTER 
6?gr-n»  C9577();ARC1$9IV)  RAOC  SET  CONTROL 

e322F00  MT4669IARC159(V>  ELEC  EOPT  MOUNT  BASE 

63IZH00  MT4661(  )/aRC159{  V>  ELEC  EOPT  MTC  BASE 

flSrZKOO  MT46«3/ARC159(V)  ELEC  EOPT  MOUNT  BASE 
6322M00  PP7095/ARC159<V)  POWER  SUPPLY 

6322P00  C9951l)/ARC159(V)  RAOC  SET  CONTROL 

632ZRX  C9946{yARC159<V>  RAOC  SET  CONTROL 

632ZnX)  C9ei5/ARC199()<V){)  RAOC  SET  CONT 

632ZW00  F»420i*RC159<)(V)  filter 

632ZY00  C99e0lARCl59(V)  RAOC  SET  CONTROL 

e33A000  aniaRC1590(V>0  RAOC  SYS 

633A200  1O2053/ARC1S90FREO  Chan  indicator 

633A500  C9aieiARC1S90R*OC  SET  CONTROL 

e33A900  NOC 

e33A600  MT4639IARC1590IV}  ELEC  EOPT  MOUNT 

633A000  MT47eO{yARC1S90(V)  ELEC  EOPT  MOUNT 
633AFX  CN1596IARC159(V)EMP  SUPPRESSOR  ASSY 
633Ah(X)  TOl36S/ARC1S9rV)  OiPLEXER 

633AKX  Fi603IARC159(V)  BAND  PASS  filter 


SMAR  Part 


PAOCO 

PAOCO 

622-1006401 

PAOCO 

622-062MI01 

PAOCC 

622-1750401 

PAOCC 

622-2314401 

PAOCO 

622-2037401 

PAOCO 

622-2249401 

PAOCO 

622-2251-001 

PAOCO 

622-2287401 

PAOCO 

622-3441401 

PAOCO 

622-2443401 

PAOCO 

622-2287-003 

PAOZZ  623-1356402 


FUNCTIONAL  CHARACTERISTICS 
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AN/ARC-1S9 


Microcircuit  Obsolescence  Overview 


NAWCADI.REV  D.- 19  OCT  191 


PLATFORM  OBSOLESCENCE  DEGRADATION  TREE 


DTC  ENTERPRISE  PROCESS 


GEM  Hybrids  RAMP  Module  WRA/Box  Equipment/System 
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TECHNOLOGY  MANAGEMENT  -  NAVAL  AVIATION  EXAMPLE 

"FEEDING  CHIPS  TO  THE  BIRDS” 
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CHIPS -  GENERIC  CIRCUIT  10,000  INTEGRATED  CIRCUITS 


2.1.12 


Dun  &  Bradstreet,  Parsippany,  NJ 
SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 
POINTS  OF  CONTACT 
DATE 


Commercial  Data  Supplier 

Dun  &  Bradstreet,  Parsippany,  NJ 

Susan  Garavaglia,  (201)  605-6216 

11/22/94 


This  meeting  was  held  over  a  phone 

Garavaglia.  I  asked  her  for  a  couple  of  example  reports 
and  literature  as  to  how  the  reports  and  scoring  was 
accomplished.  I  have  attached  to  this  Site  Visit  Report 
copy  of  all  materials  sent  to  me  by  Ms.  Garavaglia. 

Dun  &  Bradstreet  has  developed  a  "Financial  " 

for  over  600,000  companies.  This  scoring  system  predicts 
the  probability  that  the  company  will  face  financial 
stress  in  the  next  18  months.  Attached  to  this 
report  is  an  explanation  of  how  the  scoring  is  achieved 

titled  "Understanding  Dun  &  Bradstreet  s  Financial  Stress 

Report."  Please  refer  to  this  document  for  a  detailed 
explanation  regarding  how  a  financial  stress  score  is 
achieved. 

The  Dun  &  Bradstreet  Financial  Stress  Score  could  provide 
a  DMSMS  predictive  tool  with  early  warnings  of  supplier 
business  failures.  The  company  DUNS  number 
easily  crossed  referenced  to  a  FSCM  or  CAGE  code  number. 
Once  this  cross  is  achieved  it  is  a  simple  matter 
monitor  the  changing  financial 

by  company  basis.  An  increase  in  a  financial  stress  score 
that  crossed  a  predetermined  threshold  would  signal  an 
alarm  within  the  DMSMS  predictive  tool  system.  The  user 
would  then  be  able  to  pull  up  detailed 

regarding  the  company  from  both  commercial  and  government 
databases  in  order  to  determine  the  severity  of  the 
financial  stress  and  its  impact  upon  supplied  parts.  The 
user  would  also  be  able  to  pull  up  a  list  of  parts 
supplied  by  that  manufacturer  ranked  by  the  most  critical 

supply  factors. 

The  company  and  score  information  is  available  for  ^ 
aooroximately  $3  per  record.  The  complete  report  is 
available  for  around  $30  per  record.  Historical  scores 
are  also  available  for  the  same  price. 

Although  the  Dun  &  Bradstreet  data  is  of  ^ 

there  are  some  items  of  concern  when  placed  within  the 
DMSMS  tool  that  must  be  recognized  up  front.  Firsr,  rne 
data  is  gathered  at  a  public  reporting  level,  not  at  a 
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facility  by  facility  or  division  by 

if  a  critical  part  is  made  by  a  small  facility  within  a 
higl  cSrpi?ttiSn,  the  loss  of  that  facility 

reflected  within  the  Dun  &  Bradstreet  data.  ^ial 

company  that  ceases  business  without  fhiJ 

problems  in  its  wake  is  not  scored.  The  loss  of  , 

business  would  be  reflected  with  ®  .°J^°„,^Sliclv 

of  1  to  5.  Third,  the  data  is  gathered  f^rom  publicly 

available  sources.  If  the  company  is 

data  will  be  based  on  what  information  is  available  and 
not  on  actual  company  financials.  And  last,  as  with  all 
statistical  calculations  there  wi^  always  be 
to  the  rule.  For  example,  companies  with 

stress  that  continue  to  produce  for  years  and  offers  with 
no  foreseeable  financial  stress  that  suddenly  cease 
operations . 

The  Dun  &  Bradstreet  Financial  Stress  Score  and  detailed 
financial  data  will  provide  one  more  automated  safety  net 
of  information  for  the  DMSMS  predictiye  tool.  If  i® 
apparent  that  multiple  sources  of  t i 

information  will  be  required  such  that  the  DMSMS  tool  wil 
have  the  greatest  probability  of  correctly  predicting 
DMSMS  problems. 

Attached  to  the  end  of  this  Site  Visit  report  are  two 
actual  examples  of  Dun  &  Bradstreet 's  Financial  Stress 
Report.  The  identifying  company  information  has  been 
reeved  since  this  report  is  to  have  unrestricted  public 
access.  The  first  report  is  for  a  small  DoD  contractor  in 
Texas  and  the  second  report  is  for  a  very  large  Do 
contractor  located  on  the  West  Coast. 
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Understanding  Dun  &  Bradstreet's 


Financial  Stress  Report 


What  The  Financial  Stress  Score  Indicates 


How  The  Financial  Stress  Score  Is  Calculated 

Relationship  Between  Financial  Stress  Score,  Incidence 
of  Financial  Stress,  and  Industry  Averages 

How  To  Read  The  Financial  Stress  Report 


Dun  &  Bradstreet 
Information  Services,  N.A. 

Analytical  Services  Department 

Updated  Version  November  1994 
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Understanding  Dun  &  Bradstreet's 
Financial  Stress  Report 

Dun  &  Bradstreet's  Financial  Stress  Report  uses  statistical  probabilities  to  classify 
public  and  private  companies  into  one  of  five  business  classifications  and  a  percentile 
ranking.  The  classification  is  based  on  the  chance  of  a  business  experiencing  financial 
stress  within  an  18  month  period.  This  report  combines  the  power  of  industry  specific 
statistical  models  with  the  real-time  delivery  of  Dun  &  Bradstreet  information  through 
DunsLink/PC. 


The  following  industry  specific  models  are  available: 


2  Digit  SIC  Group 

Industries  Covered 

01,  02,  03,  07,  08,  09,  10, 
12,  13,  14 

Agriculture,  Forestry,  Fishing,  Mining,  Oil  &  Gas 
(The  "Natural  Resources"  Model) 

15,16,17 

Construction 

20-39 

Manufacturing 

40,  41,  42,  44,  45,  46,  47, 
48,  49 

Transportation,  Communications,  Utilities,  Non-gas 
Kpelines  (The  "Infrastructure"  Model) 

42 

Trucking  and  Warehousing 

50  -51 

Wholesale 

52,  53,  54,  55,  57,  59 

General  Retail 

56 

Retail  Apparel 

65 

Real  Estate 

58,  70,  78,  79,  84 

Entertainment  and  Leisure 

72,  75,  76,  82,  83,  86,  89 

Personal  and  Consumer  Services 

73,  81,  87 

Business,  Legal,  and  Engineering  Services 

80 

Health  Care  Services 

The  above  models  require  financial  information,  either  from  Dun  &  Bradstreet's 
Hgfahacp.  or  entered  at  the  time  of  inquiry,  for  a  Financial  Stress  Score  to  be  calculated. 
Dun  &  Bradstreet  has  also  developed  a  model  that  does  not  require  financial 
information,  the  Non-Financial  Model,  to  be  used  for  those  companies  for  which 
financial  information  is  not  available. 


■  -  Understanding  Dun  Bradstreet's  Financial  Stress  Report  - 

I 
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There  are  some  industries  and  SIC  codes  that  do  not  lend  themselves  to  scoring  through 
this  type  of  model.  These  industries  are  listed  below: 


2  Digit  SIC  Group 
43 

60,  61,  62,  64,  67 


_ Industry _ 

United  States  Postal  Service 

Banks,  Credit  Institutions,  Security  Brokers,  Insurance, 
Miscellaneous  Investment  Institutions 


90-98 


Public  Administration,  Government  Offices 


88 


Private  Households 


What  the  Financial  Stress  Score  Indicates 

The  Financial  Stress  Score  represents  the  output  of  industry  specific  financial  stress 
models.  These  models  are  based  upon  the  observed  characteristics  of  thousands  of 
businesses  in  Dun  &  Bradstreet's  database  and  the  relationship  these  characteristics 
have  to  the  probability  of  a  company  experiencing  financial  stress  over  a  period  of  18 
months. 

Dun  &  Bradstreet  defines  a  financially  stressed  company  as  one  that: 

•  Ceased  operations  following  assignment  or  bankruptcy 

•  Ceased  operations  with  loss  to  creditors 

•  Voluntarily  withdrew  from  business  operation  leaving  unpaid  obligations 

•  In  receivership,  reorganization,  or  has  made  an  arrangement  for  the  benefit  of 
creditors. 

Voluntary  discontinuances  involving  no  loss  to  creditors  are  not  defined  as  financially 
stressed. 

The  Financial  Stress  models  assign  a  score  from  one  to  five,  where  a  one  (1)  represents 
businesses  that  have  the  lowest  probability  of  financial  stress,  and  a  five  (5)  represents 
businesses  with  the  highest  probability  of  financial  stress.  Financial  Stress  scores  are 
not  calculated  for  those  businesses  designated  as  "Discontinued  At  This  Location"  or 
"Debtor  In  Possession."  These  records  are  assigned  a  score  of  zero  (0). 


-  Understanding  Dun  &  Bradstreet's  Financial  Stress  Report  - 
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How  the  Financial  Stress  Score  is  Calculated 


The  13  industry  specific  Financial  Stress  models  and  the  Non-Financial  model  were 
developed  using  state  of  the  art  statistical  and  modeling  techniques  to  select  and  weight 
the  data  elements  that  are  most  predictive  of  financial  stress.  The  resulting  Financial 
Stress  models  are  mathematical  equations  that  consist  of  a  series  of  variables  and 
coefficients  (weights)  that  have  been  calculated  for  each  variable. 

The  selection  of  the  variables  and  the  calculation  of  corresponding  weights  for  each 
model  are  the  result  of  extensive  data  analysis  of  the  following  Dun  &  Bradstreet 
information:  , 

•  Over  180,000  "good,"  or  non-financially  stressed,  companies  with  financial 
statements  in  the  Dun  &  Bradstreet  database. 

•  Approximately  25,000  "bad,"  or  financially  stressed,  companies  in  the  Dun  & 
Bradstreet  database. 

•  Financial  ratios,  which  include  liquidity  ratios,  efficiency  ratios,  and  profitability 
rados. 

•  Non-financial  information  such  as  payment  performance,  line  of  business,  and 
public  records  (suits,  liens,  or  judgments) 

Dun  &  Bradstreet  analyzed  the  financial  and  non-financial  information  and  identified 
the  data  elements  which  are  statistically  the  most  significant  factors  for  predicting 
financial  stress.  The  analysis  showed  that  the  simultaneous  use  of  both  financial  and 
non-financial  data  produced  the  most  powerful  predictor  of  financial  stress. 

Although  each  industry  model  is  unique,  overall  between  eight  (8)  and  twenty  one  (21) 
data  elements  are  used  in  each  model.  For  example,  the  Retail  Apparel  model  relies  on 
17  data  elements  made  up  of  financial  ratios,  balance  sheet  data,  payment  information, 
and  public  filing  information. 

The  Financial  Stress  Models  require  the  most  current  fiscal  financial  information,  as 
well  as  non-financial  data,  to  produce  a  score.  Approximately  600,000  companies 
(public  and  private)  within  the  Dun  &  Bradstreet  database  can  be  scored  using  Dun  & 
Bradstreet's  financial  and  non-financial  data.  However,  about  5  million  companies  can 
be  scored  if  financial  information  is  provided  as  input  or  if  the  non-financial  model  is 
used  when  no  valid  financial  statement  is  available. 


-  Understaruiing  Dun  &  Bradstnet's  Financial  Stress  Report  - 
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Relationship  between  Financial  Stress  Score,  Incidence  of 
Financial  Stress,  and  Industry  Averages 

The  one  (1)  to  five  (5)  Financial  Stress  Score  is  created  by: 

•  Calculating  the  estimated  probability  of  a  company  experiencing  financial  stress 


•  Ranking  the  firm  relative  to  the  average  incidence  of  financial  stress  within  the 
scoreable  universe. 

t 

The  distribution  of  Financial  Stress  Scores  is  not  a  normal  distribution  (bell-shaped 
curve)  because  most  of  the  financially  stressed  companies  are  captured  in  the  lower 
percentiles.  For  example,  38.2%  of  all  financially  stressed  companies  are  captured  by 
a  Financial  Stress  Score  of  five  (5).  The  distribution  of  scores  within  the  Dun  &. 
Bradstreet  database  is  as  follows: 


Fmancial  Stress  Score 
Classifications 

Percentage  of 

D&£  Database 

1 

50% 

2 

30% 

3 

10% 

4 

5% 

5 

5% 

Each  financial  stress  score  classification  has  an  incidence  of  financial  stress  that  is 
compared  with  the  national  average  of  financial  stress.  For  example,  the  average 
incidence  of  financial  stress  nationally  is  0.7%.  Companies  with  characteristics  similar 
to  companies  classified  as  a  four  (4)  in  the  construction  industry,  for  example,  have  an 
incidence  of  financial  stress  that  is  2.14%,  or  206%  higher  than  the  national  average. 

Table  One  on  the  next  page  illustrates  the  overall  incidence  of  fmancial  stress  nationaUy 
and  by  industry  group.  Table  Two  shows,  for  each  industry,  the  incidence  of  financial 
stress  for  each  Financial  Stress  Score  classification  compared  to  the  national  average. 
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Pages  5  thru  9  have  been  removed  for  brevity. 

For  a  complete  copy  of  this  document  please  contact 

Ms.  Garavaglia  (201)  605-6216 
Dun  &  Bradstreet 
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How  To  Read  Dun  &  Bradstreet's  Financial  Stress  Report 

Dun  &  Bradstreet's  Financial  Stress  Repon  is  divided  into  three  sections  for  ease  of 
use: 

•  Summary  and  Identification  Section 

•  Financial  Stress  Score  Section 

•  Scoring  Factors  Section 


The  Summary  and  Identification  Section  provides  background  information  on  the 
company  as  well  as  valuable  information  summarizing  its  operations.  Following  is  a 
list  of  the  key  information  included  in  this  section: 


D-U-N-S®  Number: 

Dun  &  Bradstreet's  unique  9-digit  identification 
number 

Date  Scored: 

Date  that  the  case  was  scored 

Business  Record  Date: 

Date  of  the  most  recent  file  update 

Endorsement: 

Name  of  user 

Company: 

Name  of  the  company  being  scored,  including 
tradestyle  if  available 

Address/City/State/ZEP: 

Physical  Address  of  Company 

Telephone  Number: 

Main  Telephone  Number 

SIC  Codes: 

Four-digit  Standard  Industrial  Classification 

Codes  (up  to  six  listed) 

Line  of  Business: 

Description  of  lines  of  business  (up  to  six  listed) 

Financial  Stress  Score: 

Financial  Stress  Score  as  calculated  by  the  model 

Rating: 

Dun  &  Bradstreet's  Composite  Credit  Appraisal 
Rating 

Employees: 

Total  number  of  employees 

Control: 

Year  the  present  management  or  owner  assumed 
control  of  the  business. 

-  Understanding  Dun  <£  Bradstreet's  Financial  Stress  Report  - 
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The  Financial  Stress  Score  Section  contains  the  Financial  Stress  Score.  It  also  defines 
financial  stress  and  describes  how  the  Financial  Stress  Score  was  calculated.  It  includes 
the  average  incidence  of  Financial  Stress  for  all  businesses  in  the  Dun  &  Bradstreet 
database  as  well  as  the  industry  average. 

A  table  that  provides  the  incidence  of  financial  stress  associated  with  each  of  the  five 
Financial  Stress  Score  classifications  is  also  included  in  this  section. 

The  Scoring  Factors  Section  lists  specific  factors  about  the  company  that  affected  the 
Financial  Stress  Score.  The  commentary  included  in  this  section  is  helpful  in 
understanding  a  company's  score  and  can  be  used  to  alert  the  user  to  other  information 
that  is  available  for  making  a  decision. 

A  complete  list  of  the  Financial  Commentary  and  Business  Commentary  is  included 
in  the  Appendix. 


-  Undersutnding  Dun  &  Bradstreet's  Financial  Stress  Report  • 
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FORT  WORTH 


TX  76112  Page  1 


Financial  Stress  Report 

DUN  &  BRADSTREET  FINANCIAL  STRESS  REPORT 


DUNS#: 

Business  Record  Date:  Nov  29,  1993 


Date  Scored:  Nov  22,  1994 
Endorsement:  MIKE  SUCHANEK 


J’ORT  WORTH,  TX  76112 

SIC  N\imber(s):  37-28 

NET  WORTH:  0 
RATING: 

EMPLOYS:  100 

CONTROL:  1968 

Line  of  Business:  MFG  AIRCRAFT  PARTS 

FINANCIAL  STRESS  SCORE  SECTION 

INCIDENCE  OF  FINANCIAL  STRESS: 

Based  on  historical  data  in  Dun  &  Bradstreet's  files,  the  incidence  of 

financial  stress  is: 

National  Average  Incidence:  0.7% 

Manufacturing  industry  segment:  0.8% 


INCIDENCE  OF  FINANCIAL  STRESS  BY  SCORE  CLASS 

The  Financial  Stress  Score  class  for  this  business  is  FSl.  The  Financial 
Sress  Score  indicates  that  this  business  shares  some  of  the  s^e  business 
and  financial  factors  of  businesses  within  the  FSl  classification.  The 
SnanSK  Se^rsoore  does  net  indicate  the  business  will  actually 
experience  financial  stress. 

The  table  below  provides  the  incidence  of  financial  stress  for  each  Financial 
Stress  Score  within  the  Manufacturing  industry  segment. 

Financial  Stress  %  of  D&B  Files  Incidence  Relative  Incidence  Relative 
ScSe  Represented  to  Industry  Average  to  National  Average 


Within  the  universe 


50% 

85 

% 

Lower 

80  % 

Lower 

30% 

45 

% 

Lower 

33  % 

Lower 

10% 

22 

% 

Higher 

48  % 

Higher 

5% 

98 

% 

Higher 

170% 

Higher 

5% 

498 

% 

Higher 

620% 

Higher 

RANKING 

of  scorable 

companies 

in 

the  Dun  & 

Bradstreet 

database. 
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this  business  falls  in  the  89th  percentile  which  means  that  it  ranks 
better  than  88%  of  the  businesses  in  this  universe. 

INDUSTRY  PEER  RANKING 
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FORT  WORTH 


TX 


76112  Page  2 


Financial  Stress  Report 


Within  the  universe  of  scorable  companies  in  the  Manufacturing  industry 
segment,  this  business  falls  in  the  93rd  percentile  which  means  that  it 
ranks  better  than  92%  of  the  businesses  in  this  segment. 


NOTE: 

The  Financial  Stress  Scores  for  this  business  were  derived  using  D&B's 
Financial  Stress  Model  for  companies  for  which  no  full  fiscal  financial 
statements  are  available.  The  Financial  Stress  Models  use  statistical 
probabilities  to  classify  businesses  into  one  of  five  classifications  and 
percentile  rankings.  The  classifications  are  based  on  the  likelihood  of  a 
business  experiencing  financial  stress  within  an  eighteen  month  period. 

Businesses  experiencing  financial  stress  are  those  that  cease  doing  business 
without  paying  all  creditors  in  full,  or  reorganize  or  obtain  relief  from 
creditors  under  state  or  federal  law. 

Each  financial  stress  score  classification  has  an  incidence  of  financial 
stress  associated  with  it  that  is  compared  to  both  the  industry  specific: 
model  and  the  national  average  for  all  companies.  The  Universe  Percentile 
reflects  the  relative  ranking  of  a  company  among  all  the  scorable  companies. 
The  Industry  Peer  Score  reflects  the  relative  ranking  of  a  company  among  all 
the  scorable  companies  in  its  own  industry  group. 

COMMENTARY  SECTION 


KEY  BUSINESS  COMMENTARY: 

-  Payment  information  indicate  slow  payments  present. 

KEY  FINANCIAL  COMMENTARY: 

No  Commentary 
EXPLANATORY : 

-  Absence  of  Capital  and  Credit  Rating  -  The  information  available  to  Dun  & 
Bradstreet,  or  the  lack  of  available  informaticpn,  does  not  permit 
classification  within  the  Dun  &  Bradstreet  Rating  System  resulting  in  the 

use  of  alternate  symbols.  u  _ 

-  Indications  of  slowness  can  be  the  result  of  disputes  over  merchandise, 

skipped  invoices,  etc. 

(c)  1994  Dun  &  Bradstreet,  Inc. 
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Financial  Stress  Report 


DUN  &  BRADSTREET  FINANCIAL  STRESS  REPORT 


DUNS#: 

Business  Record  Date:  Jan  11, 


1994 


Company 

Address 

Phone 


Date  Scored: 
Endorsement: 


Nov  22,  1994 
MIKE  SUCHANEK 


SIC  Number(s):  38-12  37-21  37-61  37-64  37-14  35-55 


Financial  Statement  Date:  Sep  30,  1993 


NET  WORTH:  2,374,500,000 
RATING :  5A2 

EMPLOYS:  77,028 

CONTROL:  1928 

Line  of  Business:  MFG  ELECTRONIC  AIRCRAFT  CONTROLS  &  DEFENSE  SYSTEMS, 

AIRCRAFT,  SPACE  VEHICLES  &  ENGINES,  VEHICLE  PARTS  & 
PRINTING  PRESSES 

FINANCIAL  STRESS  SCORE  SECTION 


INCIDENCE  OF  FINANCIAL  STRESS: 

Based  on  historical  data  in  Dun  &  Bradstreet's  files,  the  incidence  of 
financial  stress  is: 

National  Average  Incidence:  0.7% 

Manufacturing  industry  segment:  0.8% 


INCIDENCE  OF  FINANCIAL  STRESS  BY  SCORE  CLASS 


The  Financial  Stress  Score  class  for  this  business  is  FS3 .  The  Financpial 
Stress  Score  indicates  that  this  business  shares  some  of  the  same  business 
and  financial  factors  of  businesses  within  the  FS3  classification.  The 
Financial  Stress  Score  does  not  indicate  the  business  will  actually 
experience  financial  stress. 

The  table  below  provides  the  incidence  of  financial  stress  for  each  Financial 
Stress  Score  within  the  Manufacturing  industry  segment. 

Financial  Stress  %  of  D&B  Files  Incidence  Relative  Incidence  Relative 
Score  Represented  to  Industry  Average  to  National  Average 


FSl 

50% 

85 

% 

Lower 

80  % 

Lower 

FS2 

30% 

45 

% 

Lower 

33  % 

Lower 

FS3 

10% 

22 

% 

Higher 

48  % 

Higher 

FS4 

5% 

98 

% 

Higher 

170% 

Higher 

FS5 

5% 

498 

% 

Higher 

620% 

Higher 
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UNIVERSE  PERCENTILE  RANKING 


Within  the  universe  of  scorable  companies  in  the  Dun  & 
this  business  falls  in  the  21st  percentile  which  means 
better  than  20%  of  the  businesses  in  this  universe. 


Bradstreet  database, 
that  it  ranks 
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INDUSTRY  PEER  RANKING 


;^j_-thin  the  universe  of  scorable  companies  in  the  Manufacturing  industry 
segment,  this  business  falls  in  the  27th  percentile  which  means  that  it 
ranks  better  than  26%  of  the  businesses  in  this  segment. 

NOTE: 


The  Financial  Stress  Scores  for  this  business  were  derived  using  D&B's 
Financial  Stress  Model  for  the  Manufacturing  industry  segment. _  The 
Financial  Stress  Models  use  statistical  probabilities  to  classify 
businesses  into  one  of  five  classifications  and  percentile  rankings.  The 
classifications  are  based  on  the  likelihood  of  a  business  experiencing 
financial  stress  within  an  eighteen  month  period. 

Businesses  experiencing  financial  stress  are  those  that  cease  doing  business 
without  paying  all  creditors  in  full,  or  reorganize  or  obtain  relief  from 
creditors  under  state  or  federal  law. 

Each  financial  stress  score  classification  has  an  incidence  of  financial 
stress  associated  with  it  that  is  compared  to  both  the  industry  specific 
model  and  the  national  average  for  all  companies.  The  Universe  Percentile 
reflects  the  relative  ranking  of  a  company  among  sli  the  scorable  companies. 
The  Industry  Peer  Score  reflects  the  relative  ranking  of  a  company  among  all 
the  scorable  companies  in  its  own  industry  group. 

COMMENTARY  SECTION 


KEY  BUSINESS  COMMENTARY: 

-  Payment  information  indicate  slow  payments  present.  _ 

-  Indication  of  open  suit(s)  [X],  lien(s)  [X],  judgment(s)  [X]  in  D&B  files. 

KEY  FINANCIAL  COMMENTARY: 

-  Accounts  Payables  to  Sales  Ratio  is  in  the  Upper  Quartile  for  this 

Industry.  ^  . 

_  Ratio  is  between  the  Median  and  Lower  Quartiles  for  this  Industry. 

-  Return  on  Assets  is  in  the  Lower  Quartile  for  this  Industry. 

EXPLANATORY : 

-  Indications  of  slowness  can  be  the  result  of  disputes  over  merchandise, 
skipped  invoices,  etc. 

-  The  public  record  items  reported  may  have  been  paid,  terminated,  vacated 
or  released  prior  to  the  date  this  data  is  transmitted. 

(c)  1994  Dun  &  Bradstreet,  Inc. 
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2.1.13 


Environmental  Regulatory  Agencies,  Military 
Specifications  &  Standards 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINTS  OF  CONTACT 
DATE 


Environmental  Regulatory  Agencies, 
Military  Specs,  and  Standards 
Listed  below. 

12/1/94 


This  report  documents  the  research  done  by  David  Troutt 

S^SlSlinrStv^in-^SSiS^rspecili-lfoL^Ld  standards, 
and  how  to  obtain  data  on  these  topics. 

Environmental  regulations  have  ®^itect  impact  on  the 
availability  of  many  chemicals  and  materials.  As  tne 
1  a+*  1 cliariQ©  *  so  doss  th©  avsi-LS-OU-i^y  oj- 
tllhiologils?  p?oc4sses  and  parts  to  military  programs. 

For  example,  when  CFC's  where  found  to  be  an  Ozone 
dSplIting  g4oup  of  chemicals,  they  were  phased  out  and 

^S!Sicl5rar?c?SlLfIn”p?oc5;l^h"tid"^ 

chemicals  are  cruciax  The  military  had  to  purchase  a 

life-time-Iupply  of  the  chemicals  in  hopes  of 

eioSgh  ?imJ  for''the  military  to  retool  to  new  Prmcesses 
and  materials.  Environmental  regulations  are  tne  numoe 
Sne  cause  for  discontinuance  for  non-electronic 
components . 

There  is  no  single  source  of  information  regarding  what 
matSiils  are  rlgulated  and  how  they  are  regulated.  In 
?Sc?evJn  within  the  EPA  itself,  there  is  no  central 
on-mni  1  ation  of  the  regulations.  The  EPA  is  made  up  of 
Several  independent  groups  organized 
nieces  of  legislation  that  have  been  enacted, 

Sroups  include  Water,  Air,  and  Ground  * 

All  new  regulations  are  printed  within  the  National 
Reaistrv  The  National  Registry  is  a  very  large,  and 
lumbJrSoma  iLt  based  printing  Pc°csss  that  does  not  lend 
itself  to  easy,  automated  searching.  The  Registry  is 
available  through  commercial  ^T^anizations  on  CD  R  ^  b  t 

this  means  of  distribution  again  is  iJ^ted 

searches  and  is  NOT  applicable  to  a  database  orientea 

environment . 

Beyond  the  EPA,  there  are  at  least  14  other  organizations 
thit  in  some  way  regulated  materials  at  a  Federal  level, 
see  attached  list  and  example  of  California  s  List  or 
Lists.  And  then  added  to  this  list  is  all  of  the  State  s 
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counter  part  agencies .  Recently ,  counties  and 
municipalities  have  also  begun  regulating  materials, 
compiling  and  tracking  all  of  theseregulations  is  not 
currently  being  done  in  an  electronic  database  format  or 
even  in  a  paper  based  format. 

Some  data  is  available  from  various  industrial  trade 
organizations  such  as  the  Chemical  Manufacturers 
Association.  This  data  is, however  sporadic  in  nature. 
Usually  found  in  articles  in  trade  publications  and  white 

papers . 

Tying  the  changing  regulations  to  their  impact  on  Military 
Specs  and  Standards  is  also  difficult.  ® 

like  the  ERA  has  no  centralized  source  for  this  type  of 
information.  Various  branch  organizations  are  doing 
there  own  thing"  when  it  comes  to  updating  and  modifying 
regulations  that  call  for  the  use  of  environmentally 
regulated  materials.  The  DODISS  (DoD  index  of 
Specifications  and  Standards  does  provide  an  entry 
into  this  web  of  information  in  that  it  is  a  centralized 
index  of  Specifications  and  Standards  but  it  does  not 
contain  any  information  regarding  the  contents  of  the 
standard,  such  as  the  materials  or  chemicals  called  for. 

The  mandate  by  congress  that  Ozone  Depleting  Substances 
(ODS)  be  removed  from  military  specif ications  has  reguired 
the  review  of  many  regulations  and  some  of  this  data  is 
being  put  into  a  database  format.  Eric  Rasmussan  and  Pat 
Doyel  at  the  Naval  Air  Warfare  Center,  Lakehurst  New 
Jersey  are  working  on  the  ODS  program  and  compiling  a 
database  of  specifications  and  standards  that  for 

Ozone  depleting  substances.  Mr.  Rasmussan  can  be 
contacted  at  (908)  323—7481.  This  database  is  a  small 
part  of  a  much  larger  needed  solution  in  that  it  focuses 
only  on  Ozone  depleting  substances. 

A  second  broader  effort  is  underway  at  the  Chief  of  Naval 
Operations  offices.  Tammy  Schirf  who  can  be  reached  at 
(703)  602-4497,  is  heading  up  an  effort  to  track  down  the 
usage  of  over  600  hazardous  materials  as  listed  in  the 
EPCRKA  (Emergency  Plan  and  Community  Right  to  Know  Act) 
act.  This  effort  is  in  response  to  Executive  Order, 12856, 
dated  August  3,  1993,  titled  the  "Pollution  Prevention 
Order."  All  of  the  Military  Specifications  and  Standards 
listed  in  the  DODISS  have  been  scanned  into  a  full  text 
database  by  the  U.S.  Air  Force.  The  Air  Force  has  then, 
expanded  upon  the  list  of  600+  substances  by  adding  their 
synonyms  and  trade  names.  This, list  will  te  automatically 
checked  against  all  of  the  Specifications  and  Standards. 
Any  'hits'  will  be  noted  for  a  subsequent  manual  review  of 
the  documents.  Since  some  specifications  are  performance 
related  and  do  not  directly  call  out  hazardous  materials, 
but  imply  their  use,  a  parallel  effort  is  taking  place 
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usina  the  HMIS  (Hazardous  Material  Inventory  Systems) • 
¥hS%5s?eriraks  MSDS  (Material  Safe^ 
accomoanv  anything  purchased  by  the  Navy.  Cross 
referencing  the  MSDS's  and  the  performance  specifications 
il  S:  SiSI  ;Sep.  Ultimately 

reference  NSN's  (National  Stock  Numbers)  to  the  regulate 
materials  they  contain. 

This  effort  at  the  Chief  of  Naval  Operations  is  just 
getting  underway,  but  will  be  an  ^ 

information  for  an  Obsolescence  prediction  model  by 
p^o^Sin^Shf crSss  reference  data  between  specifications 

and  hazardous  materials. 

A  second  element  of  the  obsolescence  predictive  system 
that  needs  to  be  created  is  a  database  °8gP^^®|nciL 

of  the  Environmental  regulations .  EPA 

would  need  to  participate  by  As  ^ 

Dolicies  and  key  word  indexes  in  an  electronic  form,  as 
changes  take  place  to  this  database,  their  impact  can  be 

autoLtically  checked  against  the  military  ^®g^^f^Jtions 
within  the  database  discussed  previously.  Notifications 
of  banned  substances  and  regulatory  compliance 
be  fed  through  this  database  providing  projected  dates  of 
potential  obsolescence  problems. 

Bv  tying  these  two  databases  together  with  a  database  that 

cross  references  part  numbers  to  the  ®Pf?^55’??^be’^Dossible 
standards  called  out  by  those  numbers,  it 
to  pinpoint  exactly  where  a  regulatory  change  impacts  a 
weapon's  platform. 

This  type  of  automation  should  help  to  . 

coordination  amongst  the  branches  as  well  as  with  various 
environmental  regulatory  agencies  and  DoD  contractors. 
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2.1.14  GIDEP,  Crystal  City,  Arlington,  VA 

SITE  VISIT  REPORT 


r’af'P’r'nPY  !  DoD  Agsncy 

COMpSiy/ COMMAND  :  GIDEP,  Crystal  City,  Arlington,  VA 

POINTS  OF  CONTACT  :  Captain  Smiley,  Program  Manager, 

POINTS  OF  CONTACI  Kraft,  Deputy  Program  Manager, 

(703)  602-2364 

This  interview  was  conducted  mainly  with  Sandra  Kraft^  but 
Captain  Smiley  did  attend  towards  the  end  of  the  meeting. 

GIDEP  is  set  to  play  a  key  role  in  being  the, 

data  plane  for  the  exchange  of  Jhe^ 

Captain  Smiley.  GIDEP 's  placement  outside  of  any  of  the 

armed  services  provides  a  gideP's 

interchange  of  information  amongst  the  services.  GIDEP 
recent  move  to  state-of-the-art  computing  architecture 
positions  it  well  for  the  next  5  to  7  years  as  an 
information  service  organization. 

This  new  equipment  will  provide  quick  access  to  vast 
amounts  of  information  including  a  new  database  £5 
house  DMS  cases,  both  solved  and  in  the  process  of  being 

solved.  This  database  will  provide  a  Soaether 

organizations  can  post  DMS  problems  and  then  work  together 
to  solve  them.  Once  a  DMS  case  is  resolved  the 
information  is  maintained  on  the  system  for  future 
reference.  This  system  will  also  provide  an  opportunity 
for  organizations  who  specialize  in  the  solving  of  DMS 
problems  to  collaborate  with  potential  customers  . 
Ultimately  statistical  data  will  be  available _ for 
governmental  organizations  that  will  give  insight  into  the 
DMS  problem  and  trends  of  solution  paths.  DMS  case 
information  may  provide  another  resource  for  measuring  the 
accuracy  of  a  predictive  tool. 

The  GIDEP  system  should  be  explored  further  as  a  possible 
means  to  tie  multiple  data  resources  together  into  a 
cohesive  unit.  Namely,  parts  usage  and  requirements  data. 

Captain  Smiley  suggested  looking  at  NALCOMIS,  a  parts 

tracking  system  used  for  aircraft,  the  SSs^used 

used  by  NWAC  for  missile  part  tracking,  and  the  l^S  us 
by  Naval  Sea  Systems  for  parts  tracking  be  investigated  as 
to  their  potential  use  within  a  DMS  tracking  system. 

These  data  resources  will  be  explored  in  future 
interviews . 

GIDEP'S  inclusion  of  DMS  case  information  on  a  DoD  and 
Government  Agency  wide  basis  will  provide  an  important 
part  of  DMS  solution  tool  set. 
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2.1.15  lASO  (Industrial  Analysis  Support  Office), 
Philadelphia,  PA 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINTS  OF  CONTACT 
DATE 


DoD  Agency  .  ^  . 

lASO,  Industrial  Analysis  Support 
Office,  Philadelphia,  PA 
Nathaniel  Green,  (215)  737-3454 
10/14/94 


This  meeting  was  held  at  lASO  (Industpal  Analysis  Support 
Office,  Philadelphia  Pennsylvania.  The  meeting  was 
attended  by  William  Ennis  who  heads  up  the  industrial  Base 
Assessment  group,  Nathaniel  Green,  as  well  as  other  lASO 
staff  members. 

lASO  provides  detailed  research  and  analysis  on  the 
industrial  manufacturing  base.  Their  fo«^ns 
potential  DMSMS  issues  as  they  would 

Military.  Their  'mission'  is  "Develop  an  internal  DoD 
capability  to  continually  assess  and  understand  the 
effects  of  the  Federal  budget  on  the  defense  industrial 

base. " 

lASO  is  'hired'  by  other  DoD  agencies  to 
available  support  from  manufacturers.  Research 
done  in  a  wide  variety  of  equipment  and 

including  electronics,  plastics,  engines  and  ammunition. 

Customers  have  shaped  the  areas  researched  to  date.  Mr. 
Green  estimates  that  there  are  over  3  million  cage  code 
numbers  (registered  manufacturers  doing  business  with  the 
DoD.  This  vast  number  by  definition  requires  ^  Tocuse 
effort  aimed  at  only  those  production  sectors  that  are 
having  critical  DMSMS  problems . 

lASO's  database  of  suppliers  they  have  obtained 
information  from  is  over  2,000  with  another  3,000  to  be 
added  this  year.  The  data  collected  on  manufacturers  is 
through  a  standardized  formDD  2650.  A  copy  of  the  DD 
2650  form  is  attached  to  this  report. 

The  information  from  the  DD  2650  form 

relational  database  where  it  can  be  "tabulated  and  easily 
retrieved  in  the  future.  The  costs  of  gathering  the  dat 
is  minimized  by  utilizing  DLA/DPRO/IAS  ^ 

geographically  located  near  the  plants  ^nd  facilities. 

The  quality  of  the  data  is  highly  dependent  upon  the  IAS 
Officer,  their  relationship  with  the  contractor  s 
management,  and  the  cooperative  spirit  of  the 
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manufacturer.  The  overall  quality  be 

judge  based  upon  a  quick  review,  but  it  is  reported  to  be 

acceptable. 

The  data  gathered  through  the  DD  2650  includes  detailed 
financial  trends,  sources  of  income  in  the  form  of 
percentages,  workload  distributions,  trends  within  the 
Staffing  of  the  plant,  changes  and  capabilities  of  the 
equipment  within  the  plant,  production  capabilities, 
subcontractor  network  and  support,  and  . 

regulatory  concerns.  All  of  this  data  would  be  of  great 
interest  to  the  buyers  of  products  from  the  organization 
reviewed.  For  example,  downward  trends  in  personnel  would 
signal  a  shift  in  business  interest  or  a  possible  a  lack 
of  profitability. 


lASO  has  developed  the  following  criteria  for  assessing 
DMSMS  risks: 


RISK 

Low 


Moderate 


High 


CRITERIA 

There  are  several  sources  currently  providing 
the  requisite  industrial  capabilities;  or 

There  is  at  least  one  reliable  source 
currently  providing  these  capabilities  with 
potential  alternative  qualifiable  sources 
available  if  necessary. 

There  is  only  one  reliable  source  currently 
providing  the  requisite  industrial 
capabilities.  There  are  no  alternative, 
qualifiable  sources  available  within 
acceptable  time  and  cost  parameters . 

There  is  one  participating  source,  but  one 
that  lacks  the  requisite  industrial 
capabilities,  is  unable  to  develop  the 
requisite  capabilities,  and/or  is  not 
financially  viable;  or 

There  is  no  active,  reliable  source;  and 


There  are  no  potential  alternative, 
qualifiable  sources  available  within  the 
acceptable  time  and  cost  parameters. 


The  above  criteria  is  a  definition  for  DMSMS  in  "that  it 
lays  out  the  ground  rules  for  what  makes  an  item  a  DMSMS 

problem. 


lASO's  data  gathering  and  reporting  ability  would  be  a 
great  asset  to  a  DMSMS  predictive  tool  by  feeding  early 
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'SEESStrac^ed-  ES^EeStrSE^an 

iEESs4riaf  Ee^Ei?  Sithin  which  data  E^^SEiliEE^EEI 

less  than  adequate.  The  more  ^obtaining 

data  gathered  by  the  lASO,  the  more  the  costs  of  obraining 

that  data  can  be  distributed. 
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INDUSTRIAL  BASE  ASSESSMENT 
UPDATE  QUESTIONNAIRE 

{Stocked  and  Used  by  OASD(P&L//EQ} _ _ 


Public  reporting  burden  for  this  collection  of  informotion  is  estimated  to  average  1  hours  per  response,  including  the  time  for  reviewing 
instructions,  searching  existing  data  sources,  gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of 
information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information,  including  suggestions  for 
reducing  this  burden,  to  Deportment  of  Defense.  Washington  Headouarters  Services,  Directorate  for  Information  Operations  and  Reports. 
1215  Jefferson  Davis  Highway.  Suite  1204,  Arlington.  VA  22202-4302.  and  to  the  Office  of  Management  and  Budget.  Paperwork  Reduction 
Project  (0704-0352},  Washington,  DC  20503. 

PLEASE  DO  NOT  RETURN  YOUR  COMPLETED  FORM  TO  EITHER  OF  THESE  ADDRESSES. 

SEND  YOUR  COMPLETED  FORM  TO  THE  APPROPRIATE  COGNIZANT  AO  OR  PRO  OFFICE. 


PART  A  -  FACILITY  IDENTIFICATION 


1.  COMPANY  OB  U.S.  GOVERNMENT  DEPARTMENT/FACILITY 


I 


name  of  company  or  u.s.  government  oepartment/facility 


b.  (1)  NAME  OF  COMPANY  POINT  OF  CONTACT 


I  (3)  TELEPHONE  NUMBER  tMude  Aroa  CoaeJ 


I  (4)  FAX  NUMBER  ftneiuoa  Araa  Codef 


c.  n)  NAME  OF  GOVERNMENT  REPRESENTATIVE 


(3)  TELEPHONE  NUMBER  iJneiuda  Araa  Coda) 


d.  ADDRESS  OF  GOVERNMENT  REPflESENTATtVE  (neuda  2)/’ CodaJ 


(4)  FAX  NUMBER  llnauda  Ama  Coda! 


2.  FOREIGN  DIRECT  INVESTMENT.  HAS  THIS  PLANT  OB  PARENT 
COMPANY  RECEIVED  OVERTURES  OF  FOREIGN  DIRECT  INVESTMENT 

OVER  THE  LAST  YEAR  IN  ITS  0S6AAT10N?  I - , 

1_J  YES  I _ 1  NO 

IF  YES.  EXPLAIN: 


PART  B  -  FINANCIAL  _ . 


ANNUAL  VALUE  OF  SHIPMENTS.  VALUE  OF  SHIPMENTS  IS  THE  CURRENT  MARKET  VALUE  OF  ALL  PRODUCTS  ACTUALLY  SHIPPED  DURING  THE  MOST 
RECENT  YEAR.  _ _ _ _ _ _ _ 

year  1  total  USAF  DLA  SDIO  COMMERCIAL  FOREIGN  j  GOVERNMENT 


•  OTHER  GOVERNMENT  (ia..  fEMA.  FAA.  NASA.  ateJ 


PART  C  -  MANUFACTURING  CAPACITY  AND  UTIUZATION 


1  DOES  PRESENT  CONCERN  EXIST  AS  TO  POSSIBLE  LOSS  OR  REDUCTION  IN  CONTRACTS/PROGRAMS  THAT  MAY  NECESSITATE  CLOSURE  OF  THIS 

□yes  Dno 


DD  FORM  2650.  JUL  93  (EF) 


FOR  OFFICIAL  USE  ONLY  ■ 

BUSINESS  SENSITIVE  AND  PROPRIETARY  INFORMATION 
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r-OH  OFRCIAL  USE  ONLY  -  BUSINESS  SENSITIVE  AND  PROPRIETARY  INFORMATION 

PAHT  C  •  manufacturing  CAPACITY  AND  UTILEATION  tConrmued) 


2  INDICATE  ACTUAL  CAPACITY  UTILEATION.  CAPACITY  UTILIZATION  %  =  _ 

manufacturing  capacity 


3.  CURRENT  WORKLOAD  DISTRIBUTION  PERCENTAGES  /96J.  WORKLOAD  DISTRIBUTION  PERCENTAGE  IS  THE  PERCENTAGE  BREAKDOWN  OF  CURRENT 
PLANT  OUTPUT  THAT  IS  DEVOTED  TO  VARIOUS  CUSTOMERS. 


COMMERCIAL  FOREIGN 


OTHER 

GOVERNMENT* 


•Other  Government  ff.e..  FEMA.  FAA.  NASA,  etej 

4.  WHAT  IS  THE  CURRENT  BACKLOG  FOR  THIS  FACILITY? 

/  OF  MONTHS 

COMMERCIAL 

GOVERNMENT 

PART  D  -  LABOR 

1 .  TOTAL  SITE  EMPLOYMENT  LEVEL 


t OF  PERSONNEL 


a.  OFFICE/SUPPORT 


b.  ENGINEERING 


PERSONNEUSHIFT 


(21  NONSKILLED 

1 

PART  E  -  PLANT  FACILITIES/EQUIPMENT 


1.  COMPANY  MODERNIZATION  IMPROVEMENT  PROGRAMS 

percent  of  GROSS  SALES  APPLIED  TO  FACILITY  MODERNIZATION  DURING  THE  MOST  RECENT  YEAR  /c.ff..  mr  contimomne.  hemttng,  iaci/tty  exDsnston. 
etc.  JfNot  mciudmff  eapnai  eputomenrt: 


b.  PERCENT  OF  GROSS  SALES  APPLIED  TO  CAPITAL  EQUIPMENT  UPGRADES  DURING  THE  MOST  RECENT  Y^Ai^  te.g..  Parowsre/sofTwarv.  fiexiOie 
manutaervnng  calls.  erc.J  : 


DD  FORM  2650.  JUL  33  /£FJ 


FOR  OFFICIAL  USE  ONLY  • 

BUSINESS  SENSITIVE  AND  PROPRIETARY  INFORMATION 
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FGR  CFRCIAL  USE  ONt  Y  -  BUSINESS  SENSITIVE  AND  PROPRIETARY  INFORMATION _ cage  nO: 


PART  F  -  PRODUCTION  CAPABIUTY . 

fNOTB:  Reproduce  Pen  F  (Pope  3  end  Pepe  4  for  eee/t  ertd  irem  prtrduced) 


1 .  MANUFACTUHED  END  ITEM  1  2.  CONTRACT  OR  PURCHASE  ORDER  NUMBER 


3.  COMPLETION  DATE 


B.  TOTAL  CONTRACT  QUANTITY  I  6.  SHELF  LIFE  /tJ  yearsj 


1.  manufacturing  lead  time  /inmontrtsj.  Interval  between  date  a  manulactuter  aecects  a  (inti  order  and  ahipment  date  of  firat  eomolete  production  unit. 


GOVERNMENT  REPEAT  ORDER 


COMMERCIAL  REPEAT  ORDER 


DEFINITIONS 


GOVERNMENT:  Produced  to  oovemment/militarv  soecificationx.  REPEAT  ORDER:  Lead  time  required,  after  a  complete  break  in  product,  to  produce  an  item 
COMMERCIAL:  Produced  to  commercial  apecificationa.  identical,  except  for  minor  changes,  to  one  made  on  a  previous  oroer. 


e.  MONTHLY  PRODUCTION  RATES. 

ACTUAL  RATE: 

definition 

ACTUAL  PRODUCTION  RATES:  Number  of  units  being  produced  td  meet  current  contractual  requirements. 


|[  DD  FORM  2650.  JUL  93  /FFJ 

FOR  OFFICIAL  USE  ONLY  - 

BUSINESS  SENSITIVE  AND  PROPRIETARY  INFORMATION 

Page  3  ot 

_ Pages 

1 

1 

Page  96 

FOR  OFFICIAL  USE  ONLY  -  BUSINESS  SENSITIVE  AND  PROPRIETARY  INFORMATION 

PART  P  -  PRODUCTION  CAPABIUTY  I  Conanuad) 


CAGE  NO: 


■ 


SINGLE  SOURCE;  Only  one  known  oualcfied  producer  of  en  nem.  However,  other  eourcei  ere  known  to  have  the  eaoebilitv  to  manuleeture. 
SOLE  SOURCE:  An  nem  beinp  purehated  from  one  touroe.  end  no  otner  pcooucoon  eaoebilitv  ekiett. 


b.  WHAT  IS  YOUR  ESTIMATE  AND  5/10  YEAR  FORECAST  OF  PERCENT  FOR  MATERIAL  COST  ASSOCIATED  TO  END  PRODUCT  UNIT  COST? 

CURRENT  P1V5  YEARS  15N  YEARS  _ _ 

c.  DOES  YOUR  COMPANY  HAVE  ANY  PROBLEMS  OBTAINING  MATERIALS  OH  COMPONENTS  FROM  THIS  SUBCONTRACTOR? 


d.  ARE  YOU  CONCERNED  WITH  CONTINUED  SUPPORT  FROM  THIS  SUBCONTRACTOR? 


e.  WILL  COMPLIANCE  V/ITH  ENVIRONMENTAL  REQUIREMENTS  IMPACT  SHIPMENTS  FROM.  THIS  SUBCONTRACTOR?  IF  YES.  IDENTIFY. 


DD  FORM  2650.  JUL  93  (EF) 


FOR  OFFICIAL  USE  ONLY  •  Pad'  “ 

BUSINESS  SENSITIVE  AND  PROPRIETARY  INFORMATION 
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■^OR  OFRCIAL  USE  ONLY  -  BUSINESS  SENSITIVE  AND  PROPRIETARY  tNFORMATIOIV _ cage  no: 

PART  G  -  OVERALL  OPtNIONS 

fNOTE'  if  additions/  SPX9  is  mjurnd,  srtse/t  ssoaram  psoo  snd  idondfy  s&cdon  and  ottssdani. 

PLEASE  PROVIDE  ANY  FURTHER  COMMENTS  THAT  YOU  BELIEVE  AHE  RELEVANT  TO  THE  INDUSTHIAl.  BASE  ISSUE. 


COMPANY  REPRESENTATIVE 


DD  FORM  2650.  JUL  93 


GOVERNMENT  REPRESENTATIVE 


FOR  OFFICIAL  USE  ONLY  - 

BUSINESS  SENSITIVE  AND  PROPRIETARY  INFORMATION 


DATE 


Page  5  ot _ Pages 
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2.1.16  McDonnell  Douglas,  Corp.,  St.  Louis,  MO 

SITE  VISIT  REPORT 


(-aT'Trrnpv  :  DoD  conuracuoi. 

COMPANY /COMMAND  :  McDonnell  Douglas,  Corp.,  St.  Louis 

POINTS  OF  CONTACT  :  Scott  Amelung ,  Al  Rose 

date  •  9/27/94 


This  meeting  was  held  at  McDonnell  Douglas  Corporation, 

??  toKs  Missouri.  In  attendance  was  Albert  Rose  and 
Scott  Amelung.  Mr.  Amelungis  the  Manager  of  Subcontract 
■Domii -r^iTtients  Mr.  Rose  assists  Mr.  Amelung  in 

coordinating’ DMSMS  detection  and  2 o^t  is°in 

■p/A— is’s  contractoiTS .  This  coordinating  effort  is  i 
the  form  of  Joint  Process  Teams  which  involve  the  supplier 

and  customer. 

Although  electronics  is  seen  as  having  the  largest  DMSMS 
problems,  Mr.  Amelung  pointed  out  that  the  ^^'^JfJ'^gOds^of 
the  U.S.  Military  is  resulting  in  the  loss  of  jll  kinds  o 

manufactured  items.  An, area  of  great  d 

Amelung  is  exotic  materials  which  are  not  in  high  demand 
by  non-military  manufacturers. 

Mr  Amelung  suggested  that  databases  containing 
infoSlatiSn  ablut  critical  items  and  their  manufacturers 

would  be  of  great  help.  The  1 

loss  of  sources  and  warn  users  of  those  items.  The  total 
loss  of  manufacturing  capability  is  not  being  monitors 
todav.  The  technology  to  make  something  is  as  crucial  as 
the  materials  it  is  made  of.  The  database  should  monitor 
5ho  has  the  capability  to  make  an  item.  This  suggestion 
?i2s  in  lltsllY  the  proposed  database  by  the  RAMP  manager, 
Jason  Hirsh. 

The  database  should  also  track  the  movement  offshore  of 
manufacturing  capabiUties,  ^mce  the  purchasing  ^ems 
from  off-shore  suppliers  is  prohibited  without  a  waiver. 
EPA  regulations  and  their  impact  on  processes,  chemicals, 
materials,  and  lubricants  should  also  be  a  part  of  the 
database. 

Mr.  Amelung  and  Mr.  Rose  defined  the  type  of  tools  that 
would  assist  them  with  F/A-18  DMSMS  problems: 

The  tools  should  identify  "Endangered  Items”,  those 
items  that  are  single  sourced  or  have  a  critical 
factor  that  would  limit  availability.  This  would 
allow  for  the  contractor  to  focus  DMSMS  efforts  to 
better  manage  resources. 
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The  Tools  should  provide  a  means  by 

as  well  as  DMSMS  solutions  can  be  evaluated  for 

potential  near  term  DMSMS  problems. 

The  tools  should  make  it  easy  to  review  parts  and 
lources  of  a  system.  The  "nialth”  of  the  system  would 
be  evaluated. 

The  tools  should  be  able  to  categorize  parts  to  assist 
in  planning  and  management  of  DMSMS  problems. 

The  tools  should  provide  early  warnings  and  better 
communications  to  and  from  suppliers. 

The  tools  should  track  the  health  of  the  company, 
industry,  and  materials/processes. 

Mr.  Amelung  pointed  out  that  it  is  important  to  look  at 
the  "Basic  data"  of  a  part,  that  is  the  materials, 
complexity  and  proprietaryness  of  the  in  evaluating 

a  part's  susceptibility  to  DMSMS.  K  model  of  the  above 
description  would  assist  the  user  in  picking  the 
healthiest  companies,  processes,  and  materials. 

Mr.  Amelung  and  Mr.  Rose  suggested  that  be 

designed  from  the  ground  up  with  an  open  architecture  in 
mind.  They  pointed  out  that  there  is  a  great  deal  of 
proprietary  company  data  such  as  quality 
reports.  Purchase  Order  history.  Purchase 
audits,  etc.  that  should  be  tied  into  the  predictive 
tools.  This  information  would  not  be  released  by  the 
contractor  to  the  outside  for  fear  of  lawsuits 
companies  that  may  be  harmed  by  the  information.  Thus  the 
tools  would  contain  a  database  of  outside  data  such  as 
financial  and  industry  sources,  as  well  as  internally 
generated  data.  The  key  is  providing  an  integrated 
environment  where  all  of  this  data  is  easily  available  to 

the  user. 

Mr.  Amelung  also  noted  that  as  the  U.S.  military  is  moving 
towards  NDI  and  away  from  standardization,  commercial 
organizations  such  as  automobile  manufacturers  are  moving 
towards  standardization  in  hope  of  lowering  costs  and 
increasing  quality. 
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2.1.17  Microsemi  Corporation,  Costa  Mesa,  CA 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 
POINT  OF  CONTACT 
DATE 


Component  Manufacturer 

Microsemi  Corporation,  Costa  Mesa,  CA 
Philip  Frey  Jr. ,  CEO,  (714)  979-8220 
7/29/1994 


Microsemi  Corporation  is  the  largest  supplier  of  military 

grade  discrete  electronic  components  such 

rectifiers.  They  do  not  currently  produce  transistors. 

Accordina  to  Mr.  Frey,  Microsemi  has  discontinued  only  one 
device  in  the  35  years  it  has  been  in  business.  Microsemi 
will  supply  any  device  that  it  has  made  in  the  past  when 
?e^eSld.  NO  life-cycling  or  predictive  tools  are  used 

by  Microsemi. 
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2.1.18  NASC  (Naval  Air  Systems  Command) 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 
POINTS  OF  CONTACT 

DATE 


DoD  Agency 

NASC  (Naval  Air  Systems  Command) 

Janet  Alberts,  Bob  Stillings,  Program 
Analysts,  (703)  604-6200  ext.  3453 
9/15/94 


Janet  Alberts  and  Bob  Stillings  are  Program  Analysts 
specializing  in  the  areas  of  DMSMS  and  Key  Assets 
Protection  for  NAVAIR  and  its  contractors .  Ms .  Alberts 
also  heads  up  the  Defense  Priorities  and  Allocations 
program.  Mr.  Stillings  is  also  involyed  with  the  Title  3 
program  which  provides  funding  on  a 

defense  critical,  non-commercially  supported  technology 
development  and  production. 

Ms.  Alberts  and  Mr.  Stillings  provide  coordination, 
analysis  and  recommendations  for  DMSMS  problems  within 
NAVAIR  and  its  contractors.  Electronics  is  seen  as  the 
majority  of  the  DMSMS  problem  regarding  the  costs  . 
involved.  Mechanical  parts  are  having  a  larger  and  larger 
role  in  DMSMS  but  are  still  not  as  much  of  a  focus  group 
due  to  the  lower  solution  costs.  Mr.  Stillings  stated 
that  the  large  amount  of  DMSMS  in  electronics  is  due  to 
the  rapid  shifts  in  technology  vs.  the  much  slower  shifts 
in  the  areas  of  mechanical  parts. 

The  GIDEP  database  for  DMSMS  case  history  and  tracking  is 
seen  as  essential  within  the  NAVAIR  group  for  reducing  the 
costs  involved  with  DMSMS.  Automation  tools  within 
programs  are  also  seen  as  essential  in  order  to  catch  the 
DMS  problems  as  soon  as  possible  at  the  ®outractor  and 
industry  level.  There  is  some  question  as  to  whether  DMS 
management  should  be  a  contractor  responsibility  or  a 
program  responsibility.  The  key  is  seen  as  getting  the 
contractor  involved  in  solving  DMS  problems  in  the  early 
stages  thus  alleviating  costs. 

Ms.  Alberts  and  Mr.  Stillings  see  an  increasing  role 
within  NAVAIR  as  a  coordinator  for  DMS  problem  solution 
resources.  As  the  role  of  program  managers  has  changed 
from  being  only  involved  in  the  program's  production  years 
to  being  involved  in  the  program's  deployment  and 
operations,  there  will  be  a  growing  emphasis  on  tracking 
integrated  circuit  component _ usage  at  all  levels  f 
proaram.  Prediction  tools  will  be  essential  in  providing 
program  management  insight  into  DMS  priorities  and  problem 

areas . 


Page  102 


Mr.  Stillings  did  note  that  although  sharing 
will  have  a  positive  impact  on  reducing 

most  likely  still  be  diverse  solutions  chosen  for  the  DMS 
problem  due  to  the  autonomy  of  each  program.  Thus  the 
most  cost  effective  solution  may  not  be  the  only  one 
implemented  to  solve  a  DMS  problem.  Ms.  Alberts 
recommended  that  interviews  be  conducted  with  the  HONA 
(Health  of  Naval  Aviation)  program  and  RAMP  (Rapid 
Acquisition  of  Mechanical  Parts)  program  to  obtain  their 
insights  into  DMS  and  the  future  of  DMS  solutions.  These 
interviews  will  be  conducted  as  part  of  this  research 
project. 

MS.  Alberts  and  Mr.  Stillings  are  involved  in  the 
development  of  a  guideline  document  titled  "Defense 
Essential  Industrial  and  Technological  Capability 
Considerations."  This  document  is  currently  in  the  Draft 
stage.  These  guidelines  detail  the  process  by  which  a 
source  of  supply  is  determined  to  be  essential  to  our 
national  defense  and  as  such  should  be  supported  by  U.S. 
Government  funds.  Part  of  determining  if  the  source  is 
essential  is  to  attempt  to  locate  substitutable  sources  as 
well  as  to  determine  where  the  supplied  parts  are  used. 
Both  of  these  needs  are  exactly  the  same  as  those  who  are 
solving  DMSMS  problems.  The  development  of  a  DMSMS 
predictive  tool  would  be  of  great  value  to  people  who  are 
determining  if  a  source  is  essential  or  not. 
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2.1.19 


National  Semiconductor  Corporation,  Santa  Clara, 
CA 


SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINTS  OF  CONTACT 
DATE 


Semiconductor  Manufacturer 
National  Semiconductor  Corporation, 
Santa  Clara,  CA 
Brad  Paulson,  Jim  Martin 
8/31/94 


National  Semiconductor  is  one  of  the  largest  suppliers  of 
Military  grade  integrated  circuits.  To  support  the  longer 
term  needs  of  military  programs  National  has  developed  an 
automated  communications  system  that  projects  the 
availability  of  its  own  integrated  circuits.  This  system 
provides  four  levels  of  categorization: 

S  -  Sales,  fully  released  for  sales  with  supporting 
sales  collateral  available  in  all  regions. 


N  “  Not  recommended  for  new  design  -  Product  is 
approaching  maturity.  Product  may  be  going  through  a 
revision  or  into  lifetime  buy  status. 


L  -  Lifetime  buys  are  being  accepted. 

K  -  Product  is  no  longer  offered  for  sale. 


This  information  is  available  on  a  part-by-part  basis 
through  a.  dial-up,  on^lin©  inforination  systsin.  This  data 
is  made  available  to  all  customers. 

National  does  not  maintain  life  cycle  models  for  its  parts 
and  does  not  have  a  predictive  model  for  part 
obsolescence.  However,  National  does  review  its  product 
offering  at  a  part  level  every  six  months  and  does  revise 
a  5  year  plan  during  each  of  these  reviews. 

During  this  review,  the  sales  volume,  on-hand  die  stock, 
process  and  fabrication  line  utilization  are  reviewed. 
Parts  are  categorized  into  one  of  three  possibilities: 

Profitable  -  The  part  is  selling  well  and  is  making  a 
profit  for  National. 

Marginal  -  The  sales  volume  of  the  part  is  low  and 
further  factors  must  be  analyzed  to  determine  the  future 
production  of  the  part. 
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Not  Profitable  -  The  part's  sales  volume  is  so  low 
that  futuire  piroduction  of  the  part  s  not  warranteci* 
Ma?ginal?rP?o?itable  parts  require  further  review  of  many 
factors  to  determine  the  future  of  their  production 
status.  The  factors  include  the  fabrication  process,  the 
production  facilities  utilized  to  make  the 
commercial  equivalent  part  sales  yolume,  and  other 
production  demands  on  those  facilities. 

Another  factor  that  comes  into  play  is  that 
manufacturing  is  a  "batch"  oriented  process.  Thus  low 
volume  parts  purchased  from  a  manufacturer  are  most  likely 
to  be  coming  from  a  die  bank,  not  fresh  ^ 

line.  For  a  low  volume  chip,  this  means  that  a  batch  run 
may  meet  the  supply  requirements  for  a  period  of  3  "to  5 
years.  In  the  mean  time,  production  line  improvements  and 
changes  take  place.  When  the  die  bank  runs  low,  an 
evaluation  takes  place  as  to  whether  it  would  be 
profitable  to  make  more  of  these  devices.  In  some  rare 
cases  production  processes  may  no  longer  exist  to  make  the 

device. 

According  to  Brad  Paulsen,  these  factors  and 

not  lend  themselves  to  automated  systems.  In  fact,  due  to 

the  monetary  nature  of  these  decisions,  there  is  great 

reluctance  to  "let  a  computer  decide"  which  part  to 

discontinue. 

National  does  pride  itself  on  communicating  at  a 
part-by-part  level  early  notification  of  a  part 
approaching  the  end  of  it's  production  life.  This 
information  is  of  great  value  for  the  short  term  (6  months 
to  1  year)  producibility/maintainability  review  of  a 
deployed  military  platform.  This  information  does  allow 
for  a  short-term  projection  of  part  availability,  but  does 
not  assist  a  long-term  predictive  obsolescence  tool. 

Attached  to  this  report  is  a  copy  of  Rick  Cassidy |s  white 
paper  presented  at  the  DMS  conference  held  in  Jupiter 
Beach  Florida,  summer  of  1994,  titled  Obsolescence  from 
the  IC  Manufacturer's  Viewpoint."  This  paper  is  very 
enlightening  regarding  the  DMS  problem  and  integrated 
circuit  manufacturing. 

Some  key  points  made  by  Mr.  Cassidy  include: 

An  inverse  relationship  exists  between  the  complexity 
of  the  part  and  it  length  of  time  it  is  available  for 
nurchase.  For  example,  many  transistors  developed  over 
twent?  Y^ars  ago  arl  still  Available,  but  most  static  rams 
that  were  developed  as  little  as  8  years  ago  are  no  longer 
available.  Sophisticated  parts  have  a  tendency  to  have 
new,  better,  more  powerful  replacement  parts  replace  them, 
while  "glue-chip"  devices  remain  in  the  market  place  tor 
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much  longer  time  periods. 

The  move  to  commercial  components  will  NOT  solve  the 
DMS  problem,  but  only  increase  it.  Commercialization 
lends  itself  to  less  communication  and  less  commitment 
from  manufacturers  as  to  a  parts  longevity. 

Communication  and  commitment  from  the  supplier  is 
extremely  important  in  reducing  the  DMS 

weapon  systei.  Visibility  of  what  is  designed-in  as  well 
as  communicating  future  production  needs  at  ^ 
assists  the  user's  of  the  parts  and  the  suppliers  of  the 
parts  to  work  as  a  team.  Thus,  as  a  supplier 
its  resources  to  more  profitable  items,  a  ion  path 

or  lifetime  buy  can  be  properly  implemented. 
militarized  part  producers  maintain  a  dedicated  team  tha 
is  knowledgeable  as  to  the  longer  term  needs  of  military 
users. 

To  summarize.  National  does  not  maintain  long-term 
projections  regarding  a  part's  availability,  but  does 
closely  monitor  and  give  at  least  a  6  month  warning 
it's  discontinuance.  This  information  is  very  valuable  in 
protecting  a  military  program  from  unrecognized  ms 
problems,  those  that  are  caught  after  the  fact  that  the 
part  is  no  longer  available. 

The  problem  is  that  many  times  National  Semiconductor  does 
not  know  who  to  notify  since  parts  may  be  purchased 
through  a  non-direct  channel  such  as  distributors.  The 
use  of  Source  Control  Drawings  hides  a  part  s  true 
identity  from  the  user  of  the  part,  also  causing 
discontinuance  alerts  to  go  unnoticed. 

Better  identification  of  parts  used,  improved 
communication,  and  team  work  goes  a  long  way  to  preventing 
DMS  problems  from  going  unnoticed  until  alternative 
solutions  are  reduced  to  all  but  the  most  expensive 
options . 
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Obsolescence  from  the  1C  Manufacturer's  Viewpoint 


Rick  Cassidy 

Vice  President  and  General  Manager 
Military/Aerospace  Division 
National  Semiconductor  Corporation 


Introduction.  Obsolescence  Ls  such  a  bothersome  thing  that  we  keep  invenung  new 
behind  which  we  can  hide  iL  The  problem  with  these  eupemisms  is  that  they  typic^ly  ihsguiw  both  the 
nroblem  and  iLs  causes.  While  conventional  myths  attribute  obsolescence  to  the  callou.sne.ss  or 
manufacturers,  we  are  every  bit  as  uncomfortable  with  the  problem  and  its  impaa  as  are  our  customers,  we 

wish  it  was  avoidable. 

■Ibe  ine.scapable  truth  is  that  obsolescence  has  been  an  aspect  of  the  human  condition  .since  bronze 
replaced  stone  -'long  before  we  iKimed  to  write  and  to  record  our  problems  for 
p^istory,  technology  evolved  slowly,  .so  die  Hittites  and  the  Eiru.scans  were  pnihahly 
they  had  fallen  behind  the  Greeks  and  the  Romans.  Technology  tcxhiy  evolves  at  an  uiOTthble  pac„ 
forced  those  of  us  who  sell  technology  to  be  extremely  concerned  with  how  our  technology  compare.s  wiui 
that  of  our  comitetitors.  We  must  remaitt  ahetid  or  perish. 

The  rapid  burgeoning  of  technology  hits  not.  however,  led  to  tut  equtU  ttiaetuse  iti  the  re.sourcB.s 
available  for  its  maittiemince  :ind  development.  1C  nnmutacturitig  resources  :tre  expenstve.  Some  countries 
have  GNPs  .smaller  than  the  cost  of  a  .state-of-the-:tn  fabricaiioti  module.  We  must  use  our  expensive 
resources  wisely.  Cold  tmd  inescapable  economic  rejiliites  force  us  to  di.sconttnue  older  pniducts  whose 
volume  (and  thus  fittJuicitU  return)  are  no  longer  viable. 

But  we  cantttit  ignore  our  re,sponsihility  nt  our  customers:  we  must  ensure  that  we  accomplish  our 
product  tran.sitions  in  a  manner  Uiat  minimizes  the  impact  on  our  customers'  business.  We  cannot  do  .so 
unilaterally.  We  must  work  ttigether.  Thttt  is  whtit  I  wittii  to  tiddress  today. 

I  will  address  live  kev  are.T.s.  First,  1  wttnt  to  address  die  term  ctiminishm;’  mmufuctuhns  sources. 
.since  I  feel  its  inaccuracy  crea'tes  hopes  that  will  never  he  realized.  Second.  I  wtutt 
meaningful  detail  the  pnicess  whereby  ob.solescettce  ticcurs.  stiice  an  understtuidtng  ot  that  prooiss  is  key 
the  soiutioas  we  can  offer.  Third,  I  wjtm  tti  talk  abtiut  wlwi  we  do  to  minimize  die  impact  ot 
ob.solescence  Fourth.  I  want  to  mention  the  mil  of  "sun.set  technology  tinns.  whose  .support  i.s  cntiuu. 
Fifth,  and  perhaps  most  imponant.  I  will  recommend  steps  that  will  help  systems  designers  to  minimize 
ob.solescence  pmhlems  over  a  system's  liteiime. 

DMS.  I  have  trouble  accepting  the  tenn  diminishing  numufoclurina  .sources.  We  do  mit  have  a 
dimini.shing  .sources  problem.  The  term  DMS  h;ts  fo-stered  a  perception  _thai  "if  we  could 
business  more  tmraaive.  those  who  have  turned  away  would  tlock  hack.  Tliere  are  more  1C  mMiutM  . 
today  than  there  were  in  ld«(l.  At  die  aggregate  level.  II.S.  linns  have  more  resources  and  produce  more 
pmduas  than  the  entire  world  luid  orpmduced  a  decade  ago.  Nothing  hits  gone  away. 

Insuaid  the  nature  of  the  basiness  has  changed  dnunatiailly.  In  ld7(l.  ItKX)  units  was  a  large  lot. 
S-micron  Uthography.  3-inch  wafers  and  12  wafer  nms  limited  production  volumes.  Devices  with 
demand  of  only  a  few  dn.usand  a  year  were  as  pmlitahly  .supponed  as  dio.se  selling  at  rates  ot 
week.  Ttxlay,  with  6-inch  wider  and  sub-inicmii  technology,  a  single  wafer  ciui  provide  a  ten-year .  upp  y 
a  slow  running  device.  Pmliis.  however,  accrue  fmin  volume.  To  remain  protiuible.  IC  makers  must  locus 
on  tho.se  devices  lUid  proce.s.ses  which  generate  pnilitahie  volume.  As  a  result,  resources  are  constan  y 
reallocaied  ni  new  pnxlucts,  new  technologies  and  new  markets. 

The  .sources  of  older  pmducis  have  not  gone  away.  Tiiey  liave  reacted  to  mitrkei  pressures  .md 
reallocaied  dieir  resources  to  what  die  market  demands. 
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The  Obsolescence  Process.  We  need  H)  understand  why  tliose  resources  have  been 
reallocated.  The  Issue  has  several  aspects,  particularly  in  relation  to  the  aero.space  znarkeL  The  first  is 
device  demand.  The  industry's  IC  coasumption  curve  is  bimodal.  When  a  new  produa  Ls  inffoduced, 
commercial  .sales  typically  begin  within  .six  months  and  ramp  up  to  volume  rapidly.  Maxcimum  demand 
will  be  achieved  within  a  year  or  two,  and  begin  to  fidl  in  a  few  years  as  newer  products  are  designed  into 
new  models  and  sy.stem  upgrades. 

The  rate  at  which  this  happeas  will  vary  with  prtxluct  complexity.  Historic  data  .shows  an  inverse 
reladoaship  between  product  complexity  and  product  longevity.  The  first  .semiconductors  were  simple 
/devices,  traasLstors,  diodes,  thyristors  and  the  like.  A  .surprisingly  large  percentage  of  the  discrete  devices 
introduced  in  the  1960.s  remain  in  production  today.  As  ICs  displaced  them  fn>m  the  atre  of  systems,  they 
became  the  "glue  chip.s"  used  to  link  ICs  together  in  applications.  Many  early  ICs  also  remained  in 
producuon  as  their  central  roles  were  preempted  by  prcxastsors,  controllers,  data  acquisition  devices  and  the 
like.  But  the  percentage  of  ICs  that  survived  was  le.s.s  thtm  thtit  of  discretes.  The  survival  rate  varied  from 
line  to  line.  Monolithic  aruilog  devices  had  high  .survival  mies.  Logic  families  tended  to  ob.solete  as  higher 
performance  families  were  developed,  bur  most  high  demand  circuit  functions  were  available  in  each  new 
family.  Memories  oh.soleied  rapidly.  Density  Iuls  always  been  impomnt  in  all  appiication.s,  and  .small 
memories  were  quickly  replaced  by  large  memories. 

Complex  functions  obsolete  at  a  surpri.sing  rate,  due  to  .some  of  the  .same  ctmsiderations  that 
impaa  memories.  Cotiunercial  systems  tilways  .seek  the  most  pertbnniince  per  unit  of  silicon.  This  Is  best 
illustrated  by  the  evolution  of  microproces.sots:  dem:md  jumped  from  X-bit  to  16-bit  to  32-bit  almost 
overnight  as  new  data  widths  were  intnxJuced.  The  first  16-hit  microprtK;e.s.sor.  intnxluced  in '1975.  was 
obsolete  before  tteu  decade  ended.  Whedier  pnxlucis  were  .simple  or  ctimplex.  dieir  dlstippeanmce  or 
aintinued  availability  was  ttlwtiys  detennined  by  demand. 

The  himodtil  demtuid  curve  negatively  impticts  defen.sc  systems.  Military  applications  lag  the 
commercitti  curve.  While  they  may  move  into  design  as  rapidly  as  commercitil  applictiiions.  they.cannot 
transition  into  production  without  first  completing  a  qualification  pltase.  For  sunple  systems,  such  as  hand 
held  equipment,  that  iiuiy  take  two  yeus.  More  complex  .systems  (piuiicultu’ly  those  tied  to  die 
development  of  a  new  platlonn)  can  wait  .seven  to  ten  yesirs  for  apnxluction  reiea.se.  Military  demand  often 
begins  to  incretise  about  when  cotiunercitil  detntind  .sttuis  tti  fiill.  Tlie  dlspiuiiy  between  long  defease 
producuon  runs  juid  .short  cotrunerclal  prtxluction  cycles  extends  die  inilittuy  demand  curve  well  beyond  the 
point  at  which  cotnmercitil  deintmd  lias  di.sappetued.  The  pnicuremeiit  stteiunlining  ditit  Secretary  of 
Defense  Willlun  Perry  recently  announced  nuiy  bring  the  two  curves  closer  logedier.  hut  it  will  neither 
eliminate  the  gap  nor  re.solve  die  production  cycle  disparity. 

Commercial  demand  drives  die  tdlocition  of  wafer  fabriaition  resources,  even  within  the  liandful  of 
firms  (like  National)  whicli  tire  fully  committed  to  die  defeii.se  mtukei.  Milittiry  ICs  once  represented  over 
half  the  itidustry's  .sales.  Tixlay,  they  ttcctiunt  ftir  le.s.s  than  4%  of  .stdes  dolhus,  and  only  a  fiactitin  of  1%  of 
die  indasuy's  unit  ouput.  Low  unit  volume  forces  the  milittuy  side  tif  any  company  tti  rely  on  ctimmercial 
fabrication  resources  —  even  when  die  ctimpany's  tniliuuy  .sales  :ue  sufficient  to  supptin  a  .separate  military 
division.  When  commercial  dantind  for  a  device  wtuies  (as  it  inevitably  does),  the  product  line  mast 
coasider  ohsoieting  the  device,  or  it  will  he  ututble  it)  meet  corpontte  litttincail  objectives.  What  dien 
happens  to  the  milittuy  product'.' 

There  tire  several  po.ssibiliiies.  The  first,  but  least  likely,  is  that  milittuy  demtind  will  be  sufficient 
U)  support  condnued  production.  Iti  ditti  iastance.  nothing  happens  it>  the  milittuy  prtxluct.  It  continues  to 
be  readily  available.  In  .sotne  ctt.ses.  itiiliitiry  demand  nitty  be  siicii  thtit  we  elect  to  build  a  huge  wafer  hank 
to  continue  to  .suppon  the  product  for  .sever.il  yetirs  Itmger  tlian  the  commercitd  sector.  Again,  there  is  no 
impact  at  that  lime  on  miliitay  u.sers.  Keep  in  mind,  however.  Ihtil  milittuy  demtind  will  ttlso  ftdl  over 
time,  tuid  the  pnxlnct  will  evenititdly  be  ob.soleted. 

Tlie  .second  .scentirio  htis  little  impact  oti  tniliuuy  needs:  diere  is  often  nt)  milittuy  demand  for  a 
prtiduci.  A  Ituge  number  of  prixlucts  are  designed  for  .specific  commercial  itpplictttiotis  —  tiutomotive, 
consumer  eiectnitiics.  telecom,  tind  die  like.  Tliey  lue  only  offered  tts  commercial  tempcniiure  pliLstic 
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products,  and  military  designers  show  little  interest  in  them  fhut  I II  return  to  thtii  issue  later).  When  the.se 
are  ob.soleted,  they  have  no  impiiet  on  deten.se  pmcuiemenL 

The  third  po.ssihility  covers  slightly  under  littlf  of  the  prtxlucLs  the  industry  offers.  There  is 
military  demand,  but  it  Ls  not  adequate  to  justify  continued  alkxmtion  of  fabrication  re.sources.  The.se  are  the 
parLs  that  create  the  probiems. 

Before  I  talk  about  how  we  deal  with  those  devices,  I  must  emphasize  one  critical  asj^t  of  the 
resource  leallocation  pmce-ss  whase  impact  Ls  often  not  clearly  undetstotxl.  Wafer  fabrication  is  not  product 
driven;  it  is  process  driven.  Every  product  an  IC  manufacturer  designs  targets  design  parameters  that  tie  to 
/a  .spedfic  .standard  fab  pmce-ss.  Without  process  standardization,  the  indusuy  couid  not  uuiize  high  volume, 
computer-managed  fabrication  equipment.  When  the  majority  of  the  products  produced  with  a  given  proce.ss 
lose  their  market  viahilit)',  oil  pnxiucLs  asing  that  proce.ss  must  be  dLscontinued.  That  often  results  in  the 
termination  of  a  product  whose  volume  is  .still  reasonably  high.  When  practical,  the  tew  remaining  viable 
products  will  be  redesigned  to  the  new  prt>ce.s.s.  but  that  is  typically  done  otiiy  where  high  convnerciol 
demand  exists  (hecau.se  of  the  unit  volume  concerns). 

Announcing  Ohsole.scence,  Responsible  manufacturers  do  everything  in  their  power  to 
minimize  the  impact  of  product  ob.sole.scence  on  all  customers.  (Semi-responsible  manufacturers  only 
worry  abtiut  comtnercitil  customers).  Natiotial's  pnK:e.s.s  Ls  typicttl  of  what  any  coinmitt^  manufacturer 
should  do.  The  mo.st  impontuit  elements  tu-e  timing  and  visibility.  ( )ur  tipproach  is  to  "prune"  the  product 
line  on  a  .scheduled  rather  than  random  basis.  For  miliuiry  products,  we  publish  two  ob.sole.scence  lists  each 
year.  We  feel  diat  individual  notices  setittered  tliroughout  the  yetir  cause  confusion. 

We  time  the.se  announcements  to  rite  publication  ot  our  price  hottk.  Each  price  book  cont.tin.s  ,t 
.section  listing  the  products  that  have  beeti  dLscontinued  attd  tlte  dtite  titilil  which  liletitne  buy.s  will  be 
accepted.  Our  internal  obsoie.scetice  pttiicy  prohibits  ob.sole.scetice  tiotificaiitttis  outside  the  price  btxtk 
cycle,  defines  the  pntcedures  to  be  followed  during  ohsolascence  :md  establishes  lile-time  buy  windows 
based  on  the  pnxluct's  .status.  The  LTB  window  may  be  as  long  as  twelve  months  lor  products  lor  .which 
Nadonal  is  the  only  .source. 

But  we  don't  rely  exclusively  oti  the  price  btKtk  for  custttmer  notifictitioti.  We  check  our  .sales 
history  file  to  identify  known  u.sers  of  the  product,  attd  we  tiotiiy  them  directly,  indioiing  the  .same  LTB 
date  that  will  appetir  in  tlie  price  btKtk.  In  mo.st  casc.s.  we  am  give  known  customers  an  advtince  warning 
bv  .sending  them  notifricatioti  well  before  the  lonnal  price  bttok  annouttcemeni  is  published.  .Since  die 
lengthy  qualification  cycle  of  mtuiy  prognuns  places  their  last  procurement  oui.side  our  tictive  .stiles  hi.story 
file,  we  al.sti  send  tut  industry-wide  notifiatiion  through  the  CilDEP  system.  Where  we  have  prognun  ptirts 
lisLs,  we  al.so  review  those  ;md  ensure  tltat  the  (.)EMs  rcsptJiisihlc  lor  those  parts  lists  tire  noiifted. 

During  the  notification  cycle,  we  begin  to  .stockpile  wtUers  and  to  as.setnhiy  product  based  on  our 
visibility  into  the  product  demand.  We  aaually  increase  our  proihiciion  volumes  in  order  to  compress 
seveial  years  wordi  tif  production  into  a  much  .siiorier  period.  In  some  aises.  we  establish  Lirge  w.iler 
inventories  thtit  will  allow  us  to  delay  the  obsolc.scence  ol  the  milittuy  device  lor  several  yctu's.  We  will 
normally  .approttch  till  known  customers  tit  that  nine  to  get  their  estimates  ol  Uteir  long  lenn  need.  We 
cannot  keep  a  device  in  production  lorever.  but  wc  am  continue  to  build  it  until  the  tnajoriiy  ot  dem.utd  is 
.sausfied. 


I  know  the  question  tlttil's  coming  next.  .Somone  will  .say.  ■Tljat  snunils  wondertul.  buuuuut  my 
program  .still  nut  into  a  brick  wall  when  it  tried  to  :i  device  tiuii  was  criiiail  to  tiie  system  we  designed. 
What  hjippenedT 

Sevenil  tilings  may  luive  happened.  Trticking  a  prognun  ptins  list  to  source  control  dniwing 
numbers  mav  have  prevenieil  idetitiltaiiion  ol  the  ob.soleted  device  as  one  the  prognim  u.sed.  The  system 
nuinufacturer  may  not  have  notified  the  end  cn.sioiner  (who  now  has  to  iniiiniain  the  system,  tltat  a  pan  w:is 
ob.soleted.  A  prognun  may  have  protoiypetl  with  eotninercial  ptuns  purduused  tlirough  dismibutors.  .so  that 
wc  were  never  aware  of  Utc  prognim’s  needs.  Tliere  tu’c  other  .siiniku'  aiuses.  hut  tliey  all  shtire  one  common 
element.  All  were  preventable.  A  sy.stein  tnatuiiacturer  who  designs  and  manages  his  pnignun  with 
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obsolescence  in  mind  can  avoid  the  smires  technology  evolution  might  set  for  a  less  forward-planning 
program.  I'll  come  hack  to  diat.  but  first  I  wtint  to  mention  one  other  step  we  Lake. 

The  Suaset  Stmrces.  Once  we  have  clo.sed  the  LTB  window  and  filled  all  the  orders  received 
during  that  peritxl,  we  don't  simply  turn  our  hacks  and  walk  away.  We  have  found  that  needs  mysteriously^ 
ari.se  alter  we've  exited  the  business.  To  provide  for  those  need.s,  we  work  closely  with  sun.set  technology 
houses.  The.se  companies  are  .set  up  to  prtKes.s  small  productions  runs  ol  many  different  fab  proces.ses  —  the 
.sort  of  capability  no  high  volume  1C  house  could  afford  to  maintain.  We  not  only  tran.sfer  ail  of  our 
residual  dice  and  fm.sihed  gtxxLs  to  such  companies  (Rtxihester  Electronics  is  National  s  primary  .sunset 
source"),  we  also  transfer  fab,  as.sembly  and  tc.si  cap.nhiliiies. 

The  products  a  "sun.set  house"  .sells  are  manufactured  almost  identically  to  the  ones  we  once  .sold. 
They  have  to  he.  They're  asing  our  .specs.  Several  programs  in  recent  yetui!  have  created  configurable  chips 
that  can  be  used  to  emulate  any  ob.solete  prtxiuci.  Tho.se  might  be  viable  in  ctises  of  ab.solute  desperation, 
but  they  .should  never  be  employed  where  a  linn  like  Rtxrhesier  .still  hits  die  device  in  prtxluction.  1  ve  heard 
complainLs  of  differences  in  price  between  what  :ui  1C  comptmy  once  charged  and  what  a  suitset  bou.se  now 
charges,  but  tho.se  complainLs  fail  to  ttcknowledge  the  dillerence  in  manulacturing  volume  and  the  amount 
of  overhead  that  must  he  absorbed  per  p:tn.  The  prices  charged  by  the  sun.set  technology  hou.ses  .ire 
extremelv  retLsonhle  given  everything  thiit  goes  into  them,  and  they  ;ue  certainly  much  lower  than  what  it 
costs  to  emulate  an  obsolete  ptut. 

Managinj;  Obsolescence.  The  critical  item,  from  a  system  de.signer'.s  standpoint,  is  to  avoid 
as  much  of  this  problem  jls  possible.  Most  of  the  had  situations  everyone  lights  do  not  have  to  ixtcur. 
Intelligent  planning  at  the  front  end  of  a  prognun  will  prevent  many  ot  them.  Tliere  me  tliree  aretLs  in 
which  a  little  foresight  can  elimiiittie  large  invesunents  in  recovery  ellort  in  the  luture.  Tlie  first  is  vendor 
selecdon,  the  seamd  is  device  selection,  and  the  third  is  pans  management. 


Vendor  selection  should  precede,  not  fttllow.  device  seiectitin.  While  it  mtiy  be  easier  tor  an 
engineer  to  take  the  1C  Master  from  the  .slielf  tind  select  the  ptin  closest  to  his  concept  til  the  ide:il.p,irt  tor 
die  application,  thtit  choice  may  prove  htuxier  in  the  long  run.  A  device  whose  intmulticturer  docs  not 
.suppon  it  for  milititry  iipplictilions  will  require  expen.sive  and  potentially  dtmgenius  work-mounds  to  imike 
it  aimpatihle  with  the  relitibility  and  screening  specifications  in  place  lor  die  prognun.  A  program  may  be 
better  off  with  a  less-tlian-idetil  device  thiit  is  procunihle  in  die  configuration  iiiid  widi  the  screening  desired. 
Vendor  .selection  cut  help  assure  that. 

Tliere  iue  ttiree  bitsic  rules  of  vendor  .selection.  First,  locus  on  vendors  who  lue  committed  to 
reliability  screening,  standiu’dization  .tiid  .support  ot  die  military/aerospace  miu'kei.  TTio.se  rue  die  vendors 
who  will*  be  there  for  the  long  liaul.  They  afsti  uiidcrstiuid  the  demands  of  your  iipplitsiiions.  An  aircraft 
presents  environmenuil  constraints  diat  are  non-existam  in  the  commercial  .sector.  You  w;uii  to  buy  your 
piins  from  .someone  who  undcrsiiuids  those  coiLstraims. 

Second,  if  the  focus  is  long-term  iivaiiabiliiy.  it  wtiuid  be  wise  to  look  at  a  vendor  s  ob.solescence 
policy.  A  vendor  widiout  a  corporate  policy  iliai  clearly  defines  ob.solescence  procedmes,  customer 
nolificilion  policies  ami  life-time  buy  durations  can  pnivide  .some  unpletLsruil  surpri.ses  during  a  prognun  s 
life  cycle. 

Third,  and  perhaps  most  imponant,  a  poieiuird  vendor  .sliould  be  asked  to  de.scribe  his  corporate 
de.sign  migration  philo.sophy.  New  products  .should  be  downward  compatible.  Applications  that  u.sed  die 
previous  generation  of  a  product  .should  .still  run  it  die  new  product  is  substituted  lor  the  old.  A 
manufacturer  who  fails  to  ensure  this  tuus  no  de.sign  migration  philosophy.  He  is  unwilling  to  guanuiiee 
hLs  customers  that  their  designs  will  he  procurable  for  the  long  term.  While  no  mtuiutacturer  utn  guiirtuiiee 
he  will  mtiiniaiii  a  specific  product  for  any  given  periml.  he  should  provide  reasomible  assurances  that  he 
will  iraiLsiiion  prixluct  functiomilily  forward  as  he  imnxluces  cnhtuicctl  prixJucts  :uul  improved  tprocesses. 

Product  Selection.  Mtuiy  oh.sole.sccncc  pmhlems  encountered  by  any  prognun  could  htive  been 
prevented  bv  more  ctireful  product  .selection.  Mo.si  b:id  seleciions  occur  when  the  system  designers  t.iil  to 
trdk  to  suppliers  during  the  ptins  .selection  proce.s.s.  Naiioicil.  as  a  coinptiny.  realized  diis  very  cmly.  We 
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were  one  of  the  first  IC  firms  to  invest  hetivily  in  a  field  applications  engineerin';  torce.  We  realized  we 
could  help  our  customers  by  providing  personnel  wht)  coupled  experience  iti  systemjmd  sub-system  design 
with  a  thorough  understanding  of  our  prtxiucts  and  their  penormtuice  potential.  FAc-s  are  an  important  as.set 
to  any  designer  who  shares  his  design  plans  and  design  constrtiints  with  them. 

But  they  shouldn't  he  the  de.signer’s  only  ptiint  of  contact  with  tut  IC  supplier.  Marketing 
personnel  are  not  only  knowledsgahle  regarding  existing  prtrducLs  —  they  know  whats  coming.  They  can 
work  with  FAEs  to  help  a  designer  prototype  with  an  existing  prtKiuct  in  a  way  that  will  allow  him  to 
transition  hLs  de.sign  to  an  as  yet  unreleased  product  that  will  enhance  .system  pertonrumce  (and  remain 
available  far  longer  than  the  current  product). 

^  It's  al.so  important  to  talk  to  the  management  of  the  IC  firms  that  will  represent  the  major  portion 

of  a  design.  Management  dlscu.ssions  accomplish  tliree  critical  objectives.  They  help  program  personnel 
understand  the  long  term  product  and  mttrkei  plans  of  the  1C  manutaciurer.  Second .  they  help  program 
personnel  to  understand  that  Finn's  level  of  coirunitment  to  the  market.  It  should  surpri.se  no  one  that  there 
are  too  manv  IC  .suppliers  whose  coirunitment  to  aenispacc  and  defen.se  does  not  extend  much  beyond  tliis 
week's  billings.  Third,  management  inierchtmge  ctui  foster  a  ctxipcrative  tetunwork  rather  than  the 
traditional  hands-off  buyer-.seller  rehitionsliip.  At  Ntitional.  we  don't  want  to  merely  supply  compoiients  to 
our  cu.stomers'  programs,  we  want  to  become  pttrt  of  each  progrtun  tetun.  Tliat  s  not  an  altruistic  attitude. 
Our  .succe.s.s  is  linked  to  our  customers'  .succe.s.s.  Tlie  more  we  help  each  customer  to  achieve  his  objectives, 
the  greater  our  own  retuni  will  he.  Close  aiminunictiions  benefit  both  ot  us.  A  program  design  team  that 
develops  close  links  with  IC  suppliers  ettfly  in  the  design  phttse  will  clcttfly  enhance  its  cliances  ot  .success. 

Tlie  first  me.s.sage  they  receive  during  that  proce.ss  may  he  one  of  the  most  critictil  warnings,  don  t 
select  commerciid  products.  I  need  to  chuily  tliat.  TTie  Packtird  Commi.ssion  indicited  a  decade  ago  tliat 
DoD  needed  to  better  utilize  coininercitil  technology.  .Secretttry  of  Dclense  Bill  Perry  has  reeinphtLsized  that 
me.s.sage.  and  Is  trying  to  itnplemetii  it.  But  we  must  iinder.st:uid  wliai  tliat  means.  I  mentioned  emlier  that 
Natiorld'  mil/aero  products  all  ase  dice  fabricated  on  coiiunercial  lities.  Anyone  who  watched  the  transition 
in  military  IC  .specifiaitions  over  tlie  last  ten  years  .saw  significatit  progress  it)  nuloring  tliose  specifications 
to  improvements  iti  commerciid  proce.ss  technology  tliat  cnitbled  Uie  IC  industry  to  achieve  iticTcdible 
quality  levels.  That  proce.s.s  will  cotttitute  witliin  Dr.  Perry's  new  matidate. 

But  that's  different  Uiati  buying  coininetciid  prixlucts.  The  applicatiotis  were  di.scussing  here  tire 
ail  intended  for  hiash  opentting  ettvirotttnenis  ~  the  heat  and  vibnttion  ot  fighter  airenttt.  die  .sidine  huimdiiy 
that  .surrounds  a  Navy  ship,  tlie  tlust  atid  .shock  of  a  battlefield.  Tliose  envirotiments  lae^  itiescapitbie. 
will  continue  to  require  hermetic  pitckaging.  extended  teinpentture  r.uiges  lutd  .some  conlinnaiitm  ol  product 
reiuihility.  (As  lui  aside,  we  at  Natiotatl  feel  that  will  he  best  accomplisheil  through  increased  relumce  on 
QML  anil  on  MIL-.'?TD-XX3,  hut  dial's  a  subject  for  a  different  forum.)  Commerciid  products  oiler  limited 
temperature  range,  molded  packages  (which  will  he  viable  lor  .some,  but  not  all.  iipniicaiions)  and  slightly 
rekixed  quality  luid  reliability  .specifications. 

Tills  Is  iicluidly  a  subset  of  the  communications  Issue.  A  supplier  can  tell  his  cu.stomer  whether  a 
device  will  he  iiviiilnhle  in  a  iniliuiry  configuration,  with  the  proper  support,  packaging  and  testing.  It  the 
commitment  is  there,  it  is  praciic-al  to  prototype  with  a  commercial  piur.  knowing  the  military  pan  will  be 
available  in  lime.  But  no  designer  .should  nuike  thin  assumption.  Nor  should  a  designer  plan  to  u.se  an 
"upgraded"  commerciid  pan  becau.se  he  diinks  he  cinnol  achieve  his  design  targets  without  it.  Added 
.scrtxning  of  a  commerciid  piui  only  results  in  a  better  cotntnercial  pan  —  tioi  a  inte  tnilitary  piui.  And  there 
Is  a  gieiiierri.sk:  no  one  is  focu.s.sed  on  itnii  tlcvice  tor  long-tenn  applications.  When  commerciid  demand 
wains,  the  piui  will  di.sappau'  unceremoniously  and  one  more  criticid  progr.un  will  be  leli  siimding  in  the 
hurricane  of  panic. 

Mature  iniliiiu'v  prinlucis  .shintUl  also  he  approached  with  caution.  C  .omimmicaiions  and  die 
.supplier  selection  criteria  inetiiioned  above  are  cTiiical  here  ns  well.  Miuiy  ol  tiHliiy  s  mature  prinlucts  may 
be  gone  in  five  yeims.  .Some  will  .still  be  in  priKhiclion  in  2014.  A  look  at  Nalionid  s  1074  data  hixiks 
would  .show  .some  iniere.siiiig  trends.  Many  linear  devices  offered  then  are  still  aviulable  today.  Only  a  lew 
logic  devices  .survive.  Notie  ol  the  tnemories  lasted  past  I'lXO.  A.sse.ssmg  a  mimtre  device  s  long-tenn 
pm.specis  .should  he  a  key  elemetti  in  product  selection.  Where  a  manutaciurer  pliuis  to  discontinue  a  device 
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near  tenn.  he  shHuld  know  what  its  pltuiiieii  replacement  will  be.  If  plan-s  no  no  repUicement  device,  it  will 
be  better  to  rule  It  out  ttxlay  than  to  undenstke  a  radictd  redesign  to  ticcttmtxlate  its  termination  downstream. 


The  products  that  will  provide  the  fewest  problems  are  new  prtxiucLs  Irom  ctimmitted  suppliers 
who  have  defined  design  migration  paths  within  Uieir  corporate  pniduct  development  philo.sophy.  It  all 
comes  back  to  communications  and  supplier  .selection. 

Sy.stems  designers  can  take  one  additional  .step  to  reduce  the  number  of  problems  later  provide 
copies  of  parts  ILsls  (even  preliminary  and  provisional  lists)  to  their  major  suppliers.  I  assure  you  we  will 
review  those  lists.  Suppliers  can  provide  valuable  feedback  when  they  know  what  you  plan  to  ase.  "nie 
.parts  list  .should  be  the  entire  parts  list  not  Just  that  portion  showing  products  tior  that  .specific  supplier.  In 
some  cases,  we  have  feedback  from  de.saigners  on  the  commercial  .side  that  certain  parts  do  not  work  well 
together.  We  may  aisd  know  of  parts  other  plan  to  obsolete.  We  may  know  of  newer  implementations  of 
a  particular  circuit  function  that  tue  better  suited  to  a  ptuiicular  .system's  needs.  An  IC  manufacturer  can  be 
of  far  more  help  when  he  is  involved  early  in  the  part  seieaion  and  dtxrumemation  pnx.'cs.s  than  he  can  when 
all  he  .sees  is  an  RFQ  alter  the  design  is  locked  in  concrete. 

Sub.sec|uent  to  Design.  A  .sy.stems  mimufacturer  can  take  several  tictions  to  help  avoid  severe 
problems  resulting  fmm  product  ohsole.scence  as  his  sy.stein  tnatures.  The  first,  and  most  obvious,  is  that 
he  .should  subscribe  to  the  GIDEP  system  (tmd  en.sure  that  all  of  his  suppliers  pmvide  notices  to  GIDEP 
when  they  discontinue  pnalucts). 

For  GIDEP  to  be  effective,  he  .should  make  severtd  imenial  changes  (it  he  lias  not  already  done  so). 
The  first  is  to  mainutin  a  u.sage  data  base  keyed  to  sitimliirci  imiusiry  pan  nuinlicrx.  Tixi  many  pnigrams 
uack  only  the  program  its-sigiied  pan  number  (or  .source  ctmu-ol  drawing  number).  The  single  mo.st 
.significant  cause  of  a  program's  inability  to  note  ob.sole.scence  when  it  occurs  htis  always  been  that  the  pan 
numbers  don't  match.  .Suddenly,  a  year  after  die  life-time  buy  window  has  closed  tmd  die  product  has  gone 
to  IC  heaven,  .someone  realizes  that  X1A()4B77-011  is  really  an  ABCI)044.  And  it  s  too  late  to  do 
anything.  Pans  should  never  be  tracked  under  intenialiy  created  tditises. 

For  the  .stune  reason,  a  .system  contractor  .should  con.solidtiic  all  of  his  subconmiciont'  pans  lists 
itito  a  progrtun  intLsterptins  list  (with  the  using  subcontraaors  cletu-ly  identified).  That  list  should  be 
provided  to  key  suppliers.  Tlie  list  will  facilittiie  two  processes.  Fum.  die  prime  ctmtracior  am  ensure  that 
every  subcotttractor  is  awtire  of  tut  impending  ob.sole.scence.  .Second,  each  supplier  aui  ensure  that  he 
includes  tho.se  subcotitractors  in  his  direct  notifiaitioti. 

It  is  also  criticil  for  a  systetn  designer  to  alert  his  IC  suppliers  when  ti  pUinned  program  upgrade  is 
.scheduled.  At  National,  when  we  know  that  a  .system  will  .sixin  go  through  redesign,  we  review  the 
existing  system  pirns  list  to  identify  products  who.se  current  longevity  is  quesiiontible  luid  to  ttssist  in  the 
upgrade  by  identifying  new  pniducts  ditit  will  suppon  the  improved  perfoniiance  objectives  defined  tor  the 
upgrade.  An  upgrade  is  die  ideal  time  to  eiitnitiatc  dio.se  devices  diat  might  iioi  be  available  in  a  lew  years. 

Summary.  Gbsole.scence  is  inevitable  as  .semiconductor  technology  advancements.  But  it  need 
not  be  Gitasirophic  ftir  luiy  progouii.  Commutiiaiiioii.s.  intelligent  supplier  .selection  and  cautious 
comptinem  .selection  cim  eliminate  many  pitfidls.  Miuiy  of  us  in  the  1C  industry  lue  committed  to  meeting 
the  needs  of  our  customers  even  when  dieir  prognuns  have  much  longer  life  cycles  tlian  one  finds  in  the 
commerciid  sector.  But  we  ciuinot  meet  those  commitments  unle.ss  we  work  closely  with  tiur  customers 
from  the  eitfliest  stages  of  dieir  programs.  We  are  iiulecd  :dl  in  diis  together. 
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2.1.20 


NSSC  (Naval  Supply  Systems  Command) ,  Washington 
D.C 


SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINT  OF  CONTACT 
DATE 


DoD  Agency  _  ,, 

NSSC  (Naval  Supply  Systems  Command) , 

Washington  D.C 

Fred  Haub,  (703)  607-0944 

9/13/94 


Naval  Supply  Systems  Command  oversees  the 

Control  Center  (SPCC)  and  the  Aviation  Supply  Office  (ASO) 
operations.  SPCC  and  ASO  have  Cognizant  Item  Managers  for 
various  parts  used  within  naval  platforms.  These  parts 
are  mainly  non  consumable  type  items.  Support  for 
consumable  items  has  been  moved  to  DLA.  NAVSUP  is  at  the 
same  level  of  command  as  NAVSEA  and  NAVAIR.  NAVSEA  an 
NAVAIR  focus  on  equipment  while  SPCC  fte 

replacement  end-items,  from  nuts  and  bolts  to  complete 

systems . 

According  to  Mr.  Haub,  DMS  issues  are  continuing  to  gain 
in  visibility  and  funding  within  the  Navy.  The 
finalization^ of  a  DMS  information  exchange  database  to  be 
built  bv  GIDEP  points  out  how  far  DMS  has  come  in 
recognition  as  a  DoD  wide  problem.  The  GIDEP  based  system 
will  provide  a  means  by  which  various  DoD  ^^encies  will  be 
able  to  list  DMS  problems  and  solutions.  This  system  will 
help  agencies  to  communicate  their  solution  paths  and  thus 
go  a  long  way  towards  reducing  the  needless  duplication  of 

efforts. 

The  DMS  information  exchange  database  will  assist  NAVSUP 
in  gaining  a  higher  level  perspective  of  the  of  DMS 

activity  and  the  various  solution  paths  that  are 
implemented.  This  will  assist  NAVSUP  as  well  as  other  DoD 
managers  with  keeping  track  of  DMS  and  its  effects  on 
various  programs. 

This  system's  design  and  integration  with  a  Navy  yi^e 
predictive  tool  will  be  discussed  in  other  site  visits, 
namely  NUWC,  Keyport  and  GIDEP,  Washington  D.C. 

Mr.  Haub  stated  that  funding  for  DMS  problem  solving  is 
increasing  and  will  continue  to  increase  at  a  rapid  pace. 

Eventually,  every  end- item  will  have  a  tor 

assigned  to  it.  These  managers  will  continuously  monitor 
their  end  items  for  DMS  threats.  This  dedication  of 
personnel  should  allow  for  a  more  rapid  and  less  costly 
approach  to  solving  DMS  problems. 
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Various  existing  DoD  databases  were  discussed  regarding 
the  suitability  for  integration  into  a  DMS  predictive  tool 
system.  Vast  amounts  of  historical  purchasing  data  is 
available  through  IPCNET  as  well  as  current  inventories 
and  their  locations.  WSF,  among  others 

hierarchical  breakdown  part  lists  for  weapon  , 

HM&E  (Hull  Mechanical  &  Electrical)  data  is  also  available 
for  inclusion.  Further  research  into  structure  and 
accuracy  of  this  information  will  be  needed. 

Mr.  Haub's  view  of  an  effective  DMS  predictive  tool  is  one 
where  an  engineer  would  be  able  to  enter  a  part  number  and 
have  the  computer  printout  the  part|s  placement  on  ^ 
technology  life  cycle  curve.  Also  included  in  the  print 
out  would  be  the  number  of  manufacturers,  the 
part  was  introduced  to  the  market,  and  the  part  s  DMS 
vulnerability . 

The  tool  should  allow  system  and  platform  wide  analysis  to 
assist  high-level  DoD  managers  in  prioritizing  platform 
updates  and  replacement. 

What  is  needed  according  to  Mr.  Haub  is  a  policy  change. 
The  new  policy  would  be  to  implement  a  preplanned 
improvement  program  Navy  wide  that  would  „ 

updating  and  replacement  of  weapon  platforms  before  DMS 
problems  became  unbearable.  This,  according  to  Mr.  Haub 
IS  unlikely  to  happen,  referencing  the  traditional  way  the 
money  is  allocated  by  congress  and  the  shifting  prioritie 
of  presidential  administrations. 

What  is  also  needed,  and  more  likely  to  occur  is  a  strong 
DMS  program  that  includes  value  engineering  as  a 
cornerstone.  Value  engineering  at  the  beginning  or  a 
design  process  to  reduce  the  possibilities  of  DMS  problems 
from  occurring  in  the  future. 
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2.1.21  NSWC  (Naval  Surface  Warfare  Center),  Dahlgren,  VA 

SITE  VISIT  REPORT 


CATEGORY  •  DoD  Agency 

COMPANY /COMMAND  :  NSWC  (Naval  Surface  Warfare  Center) , 

Dahlgren,  VA 

POINTS  OF  CONTACT  :  Chris  Vaughan 

date  •  10/11/94 


This  meeting  was  held  at  Naval  '  s 

Dahlgren,  VA.  Chris  is  involved  in  solving  DMS  problems 
for  the  Standard  Missile  program.  Standard  Missile  is 
about  to  go  through  a  major  cut  back  in  production.  There 
is  concern  as  to  whether  the  two  suppliers  of  the  missile 
can  sustain  production  at  this  lower  volume.  Standard 
Missile  relies  on  the  contractors  for  DMS  management  and 
has  little  capability  in  this  area.  The  program  office  is 
of  the  opinion  that  DMS  is  the  contractor's  problem. 

Since  missiles  are  considered  expendable,  production 
support  is  of  greater  importance  than  spares  support. 
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2.1.22 


NSWC  (Naval  Surface  Warfare  Center) ,  Port  Hueneme, 
CA 


SITE  VISIT  REPORT 


CATEGORY 
COMPANY/ COMMAND 

POINTS  OF  CONTACT 

DATE 


DoD  Agency  „  4.  v 

NSWC  (Naval  Surface  Warfare  Center) , 

Port  Hueneme ,  CA 
Jerry  Martinez  -  NSWC, 

Jeff  Hanser,  Bruce  Blackford  -  RAC 

(619)  282-2265 

9/30/94 


This  meeting 
California, 
up  the  DMSMS 
Blackford  of 
based  in  San 
Health  Model 


was  held  at  TACTech,  Inc.,  in  Yorba  Linda, 
In  attendance  were  Jerry  Martinez  who  heads 
effort  at  NSWC,  Jeff  Hanser  and  Bruce 
Research  Analysis  Corporate  (RAC) .  RAC  is 
Diego,  California.  RAC  has  written  the 
system  that  is  in  use  at  NSWC,  Port  Hueneme, 


The  Health  Model  is  an  automated  tracking  system  for 
weapon  platforms.  The  Health  Model  tracks  and  produces 
assessments  on  a  system's  Obsolescence,  Return  on 
Investment,  Readiness,  High  Cost  Items,  High  Demand  Items, 
and  Supply  Support.  The  system  contains  a  configuration 
data  file  that  lists  all  of  the  parts  utilized  on  the 
weapon  platform.  External  sources  of  data,  such  as  repair 
and  failure  information  are  then  fed  in  electronically  on 
a  periodic  basis  from  military  databases  and  commercial 
databases.  A  flow  diagram  is  included  at  the  end  of  this 
report  and  labeled  "RAC/PHD-NSWC  HEALTH  MODEL  DATABASE 
FLOW  DIAGRAM." 

Another  flow  chart  labeled  "OBSOLESCENCE  FLOW  CHART"  has 
been  included  at  the  end  of  this  report.  This 
details  the  position  of  the  Health  Model  within  the  DMSMS 
workflow  pattern.  External  data  sources  are  listed  to  the 
left  of  the  chart  while  internal  data  sources,  those 
sources  directly  involved  with  the  support  of  the  weapon 
system,  are  listed  at  the  top.  Through  the  Health  Model 
obsolete  or  problem  parts  are  identified.  One  of  the  many 
solution  paths  is  then  chosen  to  solve  the  problem. 
Eventually  the  change  that  occurs  is  recorded  within  the 
Health  Model  database. 

The  Health  Model  is  not  a  predictive  tool,  but  a 
monitoring  and  analysis  tool.  It  can't  t®ll  the  vser 
will  be  a  problem  in  two  or  three  years,  but  can  tell  the 
user  what  the  problems  are  today.  The  model  uses  7 
equations,  one  for  each  aspect  of  the  assessment  and 
monitoring  process.  Each  of  the  equations  have  weighting 
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factors  that  are  being  tuned  during  the  Health  Model ' s 
development.  These  weighting  factors  attempt  to  set 
thresholds  such  that  the  user  is  neither  inundated  with 
alerts  nor  missing  key  alerts. 

The  formulas  are  simple  ratios  such  as:  The  number  of 
parts  used  per  month  divided  by  the  number  of  ships  the 
Equipment  is  used  on.  Each  of  the  seven  formulas  result 
in  a  value  between  1  and  20,  where  1  is  considered  to  b 
very  safe  from  DMSMS  and  10  is  considered  a  problem 
requiring  attention. 

Once  problems  are  detected,  the  Health  Model 
vast  amount  of  information  on  a  part-by-part  basis.  This 
data  includes  MTBF,  MTTR,  cost,  amount  in  inventory,  usage 
patterns,  and  availability. 

The  Health  Model  works  with  any  kind  of  component,  both 
electronic  as  well  as  mechanical.  The  weapon 
configuration  is  filtered  into  key  s^^sf^s  of  components 
so  that  resources  can  be  focused  on  parts  that  have  a  high 
probability  of  becoming  DMSMS  problems.  The  focus 
currently  is  on  electronic  components  which  NSWC  considers 
to  be  the  biggest  problem. 

Future  expansion  of  the  Health  Model  will  include  ^ 
to  a  GUI  interface,  the  incorporation  of  more  data  sources 
such  as  CRAMSI,  and  the  HEDERS  file  for  additional  support 
on  mechanical  obsolescence.  Another  function  that  need 
to  be  added  to  the  Health  Model  is  a  DMSMS  case  management 
system.  The  case  management  system  would  track  each 
problem  part  through  to  a  solution  thus  providing  a 
growing  library  of  solution  paths  that  would  be  of  great 
value  as  simileir  problem  parts  are  detected. 

The  Health  Model  does  provide  a  good  tracking  system  for 
other  types  of  data  as  well  as  a  centralized 
'one-stop-shop*  library  for  the  weapon  system.  These 
functions  would  round  out  a  predictiye  DMSMS  tool  by 
providing  a  central  point  of  data  gathering  that  can  be 
easily  researched  for  solving  the  projected  DMSMS 
problems.  Further  discussions  will  be  held  as  to  tne 
possibility  of  working  with  RAC  and  NSWC-Port  Hueneme 
regarding  a  pilot  project. 
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2.1.23  NUWC  (Naval  Undersea  Warfare  Center),  Keyport,  WA 

SITE  VISIT  REPORT 


CATEGORY  :  DoD  Agency 

COMPANY /COMMAND  :  NUWC  (Naval  Undersea  Warfare  Center), 

Keyport,  WA 

POINTS  OF  CONTACT  t  Judy  LaFountaine,  Jeff  Ericson 

DATE  :  8/30/94 


This  meeting  was  held  at  Naval  Undersea  Warfare  Center, 
Kevoort,  Washington.  The  meeting  was  attended  hy  Juay 
LaFountaine  and  Jeff  Ericson  who  head  the  DMSMS  center. 

NUWC,  Keyport  has  a  mature  and  robust  DMSMS 

effort  includes  the  development  of  a  custom  built  tracking 

and  analysis  system  for  DMSMS  detection  and  solution.  The 

automated  system  resides  on  a  network  of  Personal 

Computers  at  NUWC.  The  software  was  developed 

at  naval  expense.  The  system  is  currently  DOS  based  but 

transition  to  a  Windows  environment  is  underway. 

The  main  focus  of  the  DMSMS  effort  is  electronic 
components  since  according  to  both  Ms.  LaFountaine  and  Mr. 
Ericson  99.9%  of  the  DMSMS  problems  they  have  encountered 
over  the  last  four  years  have  been  for  electronic 
components.  NUWC-Keyport  has  handled  over  400  DMSMS  cases 
within  the  past  4  years.  This  is  compared  to  47  cases 
handled  by  DISC  during  the  same  period  (see  the  site  visit 
report  to  DISC  for  more  detail) . 

According  to  Mr.  Ericson,  identification  of  DMSMS  problems 
comes  mainly  from  the  production  line's  prime  contractors. 
This  is  due  to  the  large  number  of  systems  that  NUWC  is 
working  are  currently  in  production.  The  source  of  DMSMS 
problem  notices  is  expected  to  shift  to  the  repair 
facilities  once  production  has  ceased.  Automation  is  seen 
as  the  most  cost  effective  means  to  handle  the  DMSMS 
workflow.  Automation  allows  for  data  to  be _ consolidated, 
and  for  rational  timely  decisions.  Shortening  the  time  to 
react  and  solve  DMSMS  problems  is  seen  as  a  key.  Also  Mr. 
Ericson  pointed  out  that  the  solution  today  will  most 
likely  not  be  the  best  solution  for  the  same  problem 
tomorrow.  For  example  a  redesign  of  a  module  may  make 
sense  today,  but  if  the  system  is  being  phased  out  of  the 
navy  two  years  from  now,  reclamation  from  working  spares 
may  be  the  best  solution. 

NUWC-Keyport  has  an  extensive  DMSMS  program  of  which  their 
automated  system  is  but  a  small  part.  A  diagram  of  this 
program  is  attached  to  the  end  of  this  report.  The 
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program  is  well  thought  out  and  follows  a  logical 
progression. 

The  ECTA  or  Electronic  Component  Technical  Analysis  is  the 
heirt  of  the  automated  system.  The  ECTA  system  utilizes 
data  from  the  prime  and  program  office  regarding  the 
actual  component  contents  on  board  a  weapon  system.  ECTA 
also  obtains  data  from  external  sources  such  as  MOMS, 

GIDEP,  TACTech,  Inventory  Databases,  Haystack  and  CAP  . 
This  data  provides  an  ongoing  monitoring  of  the  various 
weapon  SstLs  parts  lists  in  order  to  alert  NUWC  to  new 
potential  DMSMS  threats.  The  ECTA  also  produces  un 
analysis  that  utilizes  TACTech 's  DMSMS  prediction  model  to 
proactively  evaluate  a  parts  list  for  DMSMS  future 
threats.  An  example  of  a  module  analysis  sugary  is 
attached  to  the  end  of  this  site  visit  report. 

The  ECTA  is  backed  up  by  an  extensive  DMSMS  case  tracking 
system.  An  example  case  is  included  at  the  end  of  uhis 
lltl  visit  report.  This  system  allows  NUWC  engineers  the 
ability  to  track  and  store  solutions  to  DMSMS  problems  on 
a  part-by-part  basis.  Management  reports  are  available 
that  track  the  open  cases  as  well  as  statistics  regarding 
resolved  cases. 

NUWC-Keyport  has  worked  mainly  under  project  type 
contracts.  These  projects  provide  funding  for  the  l^TA 
and  case  resolutions  but  are  sporadic  in  nature.  NWC  is 
attempting  to  gain  acceptance  as  a  service 
navy  programs  and  also  other  DoD  programs.  Workflow  is 
eS^ctid  to  increase  dramatically  over  the  next  few  years. 

Although  the  DMSMS  system  is  mature,  it  does  lack  the 
broad  based  view  of  the  Health  Model  at  NSWC-Port  Hueneme 
which  tracks  aspects  such  as  price  changes,  high  usage 
parts,  supply  changes,  MTBF,  MTTR,  etc.  However  the 
NSWC-Port  Hueneme  is  lacking _ a  DMSMS  case  management 
system  and  predictive  analysis  tool  found  at  Keyport. 
Another  item  lacking  in  the  Keyport  system  is  a  top  down 
perspective  such  as  that  taken  by  the  HONE  program.  _ 
Although  HONE'S  work  is  done  on  a  more  project  by-prog ect 
basis  and  is  thus  not  highly  automated, 

of  a  top-down  view  data  could  greatly  assist  DMSMS  case 
workers  in  choosing  the  best  DMSMS  solution.  By  bringing 
all  of  these  pieces  together,  a  more  complete  and  seamless 
solution  could  be  obtained. 
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CURRENT  DMSMS  PROCESS 


MODULE  SUMMARY  DATA 
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ASSESSMENT  (ASMT)  Codes:  D  -  Design  in  -  New  Technology  Component 

(Biwd  on  Device  Technology)  M  -  Malurlly  -  A  5+  Year  Pro)ecled  Avallabllily 

8  -  Suspect  -  3-5  Years  Projected  Availability 
N  -  Near-Obsolete  - 1-3  Years  Pro]ected  Availability 
O  -  Obsolete  -  Loss  Than  1  Year  or  Gone 


04/16/94 


CASE  NUMBER:  060--02-93-A 


DATE  RECEIVED:  02/04/93  ENG/TECH:  AM/HM 

PART  NUMBER:  6134459-1 
NOMENCLATURE:  AGC  Amplifier 
NSN:  Hone 
VENDOR:  Plessey 


PROGRAM:  Sonar 


GENERIC  P/N:  215 5A 
VENDOR  P/N:  MOF-2155A 


APPLICATION  DATA 


PART  NUMBER 


6134459-1 

6134459-1 

6134459-1 

6134459-1 

6134459-1 


02/08/93 


03/10/93 


03/11/93 


QTY 

NEXT  ASSY 

QTY  KCODE 

EQUIPMENT 

SYSTEM 

I 

2833450 

4 

Unit 

116 

BQQ-5B,C,D,E(V)3 

1 

2833450 

5 

Unit 

118  .  . 

BQQ-5C,D,E(V)3 

1 

2833450 

2 

Unit 

31 

BQQ-5E(V)4 

1 

2833450 

1 

Unit 

16 

BQQ-6 

1 

2833450 

1 

Unit 

17 

BQQ-6 

STATUS 


Using  configuration  manuals,  application  of  2833450  was 
identified  in  Unit  31  of  E(V>4,  Unit  116  of  B,C,D,E(y)3, 
Unit  118  of  C.D,E(V)3,  and  Units  016  and  017  of  BQQ-6. 

Support  requirements  thru  2005  will  require  75  pcs 
of  6134459-1. 

Plessey  was  contacted  and  verified  this  device  has 
been  "archived".  It  may  be  possible  to  have  a  production 
run  made  if  requirements  are  sufficient  to  warrant. 

No  sub/alt  part  or  SOS  can  be  identified. 

Discussed  requirements  for  the  next  higher  assembly  with 
supply  support  personnel  (code  4112) .  Contract 
N00024-93-C-6501  identifies  one  EAN  module  as  government 
furnished  equipment  for  the  MAMs  kit  to  be  used  on  SCLIN 
OOOIAH.  A  possible  additional  requirement  for  18  modules  to 
be  used  in  a  trainer  upgrade  was  also  identified.  Some 
reclamation  possibilities  exist,  as  2  each  of  this  module 
were  used  in  Unit  130,  all  of  which  have  been  removed  from 

Bsclve  ayscems. 

Zone  quantities  of  NHA  where  checked.  There  are  zero  RFI 
and  zero  in  reclamation.  There  are  20  returned  modules 
which  may  have  failures  ocher  Chan  component  6134459-1  that 
could  be  repaired. 
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03/12/93 


03/15/93 


04/01/93  , 


05/11/93 


05/17/93 


05/18/93 


05/19/93 


Federal  Supply  assets  of  the  NHA  was 

5963-01-057-8501  has  a  total  of  169  on  hand.  The  BRF  is 
0250  and  the  cost  is  $1800  each.  These  are  "9N-  cog 
(non-repairable)  items,  but  IBM  data  indicates  this  module 
is  repairable. 

Reclamation  quantities  received  from  Supply  Support 
personnel  (Code  4112).  A  total  of  24  RAN  modules  were 
removed  from  decom  unit  116s  and  18  RAN  modules  were 
removed  from  unit  130s.  All  Unit  130s  have  been  removed 
from  fleet  use.  Calculation  of  NHA  (RAN  module)  requirement 
was  also  performed.  A  total  of  188  modules  will  be  required 
for  AN/BQQ-5  and  AN/BQQ-6  support  throught  FT  2005. 

Discussed  status  with  IBM  (F.  Clater) .  IBM  has  contacted 
Regan-Compar  about  this  device  and  initially  received  * 
-no-bid’  on  3/24.  but  was  contacted  by  Regan-Compar  on  3/30 
about  the  quantity  chat  would  be  required.  IBM  component 
drawing  6134459  is  at  revision  level  "E"  and  NHA  drawing 
2833450  is  at  revision  level  "AC". 

Discussed  the  possibility  of  transferring  the  NHA  back  to 
spec  (Jill  Young)  and  making  this  a  repairable  due  to  the 
unavailability  of  the  component.  Requested  the  point  of 
contact  at  DESC  and  the  process  on  how  to  transfer  such 
module  back  to  SPCC.  Jill  handed  this  action  item  to 
another  person  who  later  called  and  left  a  message.  Mike 
Hall  left  a  message  indicating  that  he  is  working  on  this 
action  item  and  will  keep  us  informed.  His  phone  number  is 
717-790-5939. 


Received  call  from  Kurt  Ruhl,  Plessey  Semiconductor 
(516-393-8686  X  564).  He  stated  that  Plessey  could  revive 
IBM  part  6134459-1  (Plessey  HOS-2155A)  for  the  following 
cost; 

$8. OK  Retooling 
$6. OK  Test  Tapes 
$5.0  Masks 
$5  .OK  Bum- in 

$85.00  per  part  with  1000  piece  min  buy. 
Plessey  has  been  in  communication  with  IBM 
about  this  part.  Mr.  Ruhl  will  be  out  of  the  office  until 
5/20/93. 

DLA  was  re-checked  for  on-hand  and  repair  info.  There  are 
now  176  pcs  of  NHA  2833450  available  in  Federal  Supply. 

This  item  was  transfered  to  9N  COG  (DLA)  on  1  Apr  and  has  a 
Material  Control  Code  of  'M'  (Medium  Demand  velocity, 
consumable).  SM&R  code  is  PA3DZ.  The  'D'  indicates  the 
lowest  level  authorized  for  complete  repair  is  Depot  or^. 
overhaul  facility  and  the  'Z'  indicates  the  lowest  level 
authorized  to  condem  an  item  and/or  service  an  item  as  Not 
repairable  (when  unservicable  dispose) . 

Discussed  the  status  with  IBM  (F.  Clater).  IBM  has  received 
Che  information  from  Plessey.  but  has  some  difficulty  with 
the  1000  pc  minimum  quantity  when  they  only  show 
requirements  for  30  modules  at  this  time.  They  also  have  3 
in  stock.  Future  forecast  requirments  are  for  32  modules, 
but  the  driving  factors  behind  that  number  were  not 
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06/09/93 


07/14/93 


07/28/93 


07/29/93 

11/29/93 


12/01/93 

12/13/93 

03/17/94 

03/30/94 


available.  At  present,  lack  of  availability  will  cause  an 
impact  in  Sept  93. 

Contacted  IBM  (F.  Clater)  concerning  the  status  of  modules 
that  are  listed  as  "returned"  in  the  BQQ-5/BC3Q-6  Government 
Depot  book,  CDRL  A009.  F.  Clater  will  check  into  the 
status  of  these  modules  and  call  back. 

Disc^lssed  the  status  of  P/Ns  6134460-1  and  6086427-4  with 
IBM  (F.  Clater) .  These  components  are  used  on  the  EAN 
module  (2833450)  and  IBM  encountered  difficulty  procuring 
these  parts  also.  As  IBM  was  unable  to  find  a  solution  for 
P/N  6134459-1  (except  for  Plessey  minimtim  buy  issue),  they 
requested  that  30  EAN  modules  be  provided  as  GFM.  This 
request  was  accepted  by  the  contracting  office.  To 
determine  the  status  of  the  "returned"  modules  listed  in 
CDRL  A009,  F.  Clater  suggested  that  we  contact  Colleen 
Harding  at  703-367-5895.  She  is  in  the  IBM  Spares  office, 
where  that  CDRL  is  generated. 

Federal  supply  assets  of  NHA  2833450  (NSN  5963-01-057-8501) 
were  checked.  There  are  still  176  pcs  available  and  it  is 
assumed  that  30  of  these  will  be  requested  GFM  by  IBM. 
Remaining  assets  of  146  pcs  will  not  meet  projected  support 
requirements  of  188  pcs.  Decommissioning  schedule  supplied 
by  Mitch  Hamrick  identifies  2  BQQ-5B  and  6  BQQ-5C  boats  as 
being  removed  from  service  in  Fy94.  This  action  will  make 
available  38  of  the  2833450  module  and  more  will  become 
available  as  decommissioning  continues.  These  reclaimed 
modules,  in  addition  to  existing  assets,  will  continue  to 
support  the  BQQ-5  system  through  it's  LOS. 

Keyport  has  shipped  40  reclaimed  EAN  modules  to  IBM  to  test 
and  use  them  as  GFM.  Shipping  document  number  5163377892. 

Recomputed  life -cycle  requirements  of  NHA,  using  new 
systems  numbers.  Requirements  are;  Total  -  146,  BQQ-5  - 
142,  BQQ-6  -  4.  Checked  federal  supply  system  assets 

of  NHA  is  173.  NHAs  at  Federal  supply  and  NHAs  from 
decommissionings  will  support  life-cycle  requirements. 

Case  can  be  closed. 

Called  DESC,  Bob  Payton  513-296-5288,  and  informed  him  on 
NHA  2833450,  NSN  5963-01-057-8501.  He  is  informing  the 
item  manager  about  the  parts  DMSMS  issue  on  this  NHA. 

The  navy  is  the  only  user  of  this  NHA,  the  DESC  price 
is  $2166.40. 

Case  closure  recommendation  sent  to  FMO  42551. 

Per  letter  dated  03/03/94,  Ser  4255/0335,  PMS425  to  NUWC 
Keyport,  case  is  closed. 

Loral  reports  a  "X"  buy  GFM  requirement  of  4  pcs  of  2833450. 
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2.1.24 


RAMP  (Rapid  Acquisition  of  Mechanical  Parts) , 
Crystal  City,  Arlington,  VA 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINT  OF  CONTACT 
DATE 


Government  Agency  _  _ 

RAMP  (Rapid  Acquisition  of  Mechanical 
Parts),  crystal  City,  Arlington,  VA 
Jason  Hirsh 
9/15/94 


The  RAMP  (Rapid  Acquisition  of  Manufactured  ^ 

is  an  R&D  project  to  integrate  manufacturing  and  logistics 

functions  using  neutral  nonproprietary  digital  data 

standards  and  management  philosophies  wirk 

management,  just  in  time  deliveries  and  flexible  work 
force.  —  RAMP  presentation  dated  September  14,  1994. 

Once  RAMP  has  been  perfected,  the  ability  will  exist  to 
take  a  mechanical  part  and  replicate  that  part  in  a  cost 
effective  manner  by  utilizing  extensive  computer 
automation.  This  information  wip  be 

commercial  organizations.^  The  plan  is  to  assist  smaller 
manufacturers  in  modernizing  and  incorporating  tne 
technology  developed  under  the  RAMP  program. 

The  ultimate  goal  as  stated  by  Mr.  Hirsh,  is  to  bvild  a 
manufacturing  infrastructure  that  is  based  on  process 
capabilities  instead  of  end  item  capabilities  as 
today.  For  example,  if  more  pump  housings  were  needed  and 
the  original  source  was  no  longer  willing  or  able  to 
supply  it,  the  housing  could  be  "farmed"  out  to  any 
organization  that  has  the  processing  capability.  As  part 
of  the  RAMP  program,  the  design  for  the  housing  would  be 
converted  into  standardized  electronic  engineering _ 
documents,  drawings,  and  numerical  control  sequencing. 
Through  this  use  of  standardization,  the  choice  or 
suppliers  is  narrowed  down  to  those  with  the  correct 
computer  controlled  machines  instead  of,  as  would  have 
been  the  case  in  this  example,  to  commercial  pump 
manufacturers . 

Although  grand  in  design,  the  RAMP  program  is  making  .  , 

progress  and  already  is  able  to  turn  out  simple  mechanica 
parts.  Attention  is  now  focused  on  more  complex  parts  as 
well  as  printed  wiring  boards  and  cable  harnesses. 

As  RAMP  moves  forward  with  new  capabilities ,_ it  seems  to 
be  a  natural  fit  for  a  DMS  tracking  and  ?hat 

It  should  be  possible  to  create  an  automated  system  that 
would  check  the  "fit"  of  the  no  longer  procurable 
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mechanical  part  within  the  capabilities  of  the  RAMP 
program  and  it's  participants. 

A  centralized  information  resource  should  ultimately  be 
developed  that  given  a  part  description,  material  and 
process  requirements,  a  computer  system  would 
automatically  choose  from  a  vast  list  of  companies,  those 
that  would  be  involved  in  replicating  that  part.  As  with 
the  GEM  effort  and  its  limited  ability  to  emulate  some 
integrated  circuits,  this  automated  system  could  point  to 
solutions  for  many  DMS  mechanical  parts. 

RAMP  is  projected  to  validate  data  driven  acquisition 
technology,  integrate  with  related  programs,  accelerate 
commercial  technology  transfer,  validate  process 
improvement,  expand  other  service  involvement,  and 
initiate  identification  of  common  manufacturing 
characteristics  during  fiscal  1995. 

Major  factors  that  are  influencing  the  availability  of 
mechanical  parts  according  to  Mr.  Hirsh  are  EPA/OSHA 
regulations  and  the  loss  of  major  industrial  segments  due 
to  the  downsizing  of  the  DoD. 

By  creating  a  process  oriented,  instead  of  program  or 
component  oriented  manufacturing  base,  it  is  hoped  that 
what  little  DoD  oriented  production  that  is  left  can  be 
concentrated  into  the  participating  manufacturers  thus 
keeping  it  economically  feasible  to  remain  in  business. ^ 
According  to  Mr.  Hirsh,  many  no-bids  for  the  manufacturing 
of  spare  mechanical  parts  are  due  to  the  uneconomical 
small  runs  that  are  requested.  For  example,  a  heat 
treatment  oven  may  require  hundreds  of  components  to  be 
treated  simultaneously  in  order  to  make  it  cost  effective 
to  operate.  If  multiple  program's  parts  could  be 
concentrated  into  the  processing  of  the  manufacturer,  the 
economies  of  scale  would  now  make  the  heat  treatment 
feasible  thus  reducing  the  costs  to  all  involved. 

The  move  towards  a  process  oriented  manufacturing  base 
will  have  an  extensive  impact  on  mechanical  DMS  and  it's 
associated  costs. 
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2.1.25  Rockwell,  Downey,  CA 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 
POINT  OF  CONTACT 

DATE 


DoD  Contractor 
Rockwell,  Downey,  CA 

A1  Abrams,  Requirements  Engineering 

Analysis  (310)  922-1683 

8/4/1994 


Summary 

Rockwell  International,  Downey  California  is  the  prime 
contractor  for  NASA's  Space  Shuttle  Maintenance  and 
Refurbishing.  A1  Abrams  heads  up  research  projects. 

These  projects  analyze  DMS  issues  and  develop  software  tor 
tracking  of  obsolescence  across  all  categories  of 
components,  both  electronic  and  mechanical.  Rockwell 
developed  unique  approaches  to  tracking  and  predicting  DMS 
problems  as  they  impact  the  ongoing  shuttle  launch  and 
repair  efforts. 


Contacts 

The  two  key  contacts  made  during  this  visit  were  with  Al 
Abrams  who  heads  up  the  effort  at  Downey  as  a  Logistics 
Technical  Specialist  and  Sharon  Woodruff,  who  is  the 
principle  programmer /analyst  for  developing  automated 
tracking  and  prediction  systems.  Ms.  Woodruff  can  be 
reached  at  (310)  922-3244. 


NASA's  Definition  of  Discontinuance 

The  unavailability  of  a  part,  material,  or  process  is 
when  it  can  no  longer  be  procured  at  an  affordable  cost. 


DMS  Tracking  and  Prediction  Tool  Development 

Rockwell  has  developed  some  very  unique  DMS  vulnerability 
prediction  and  tracking  tools.  The  automated  system  is 
named  PATS  for  Parts  Availability  and  Tracking  System. 

The  prediction  methodology  is  based  upon  NASA's  definition 
of  obsolescence  which  directly  relates  DMS  to  cost 
increases  in  production.  The  final  results  of  a  DMS 
vulnerability  study  is  an  easy  to  read,  two  dimensional 
matrix.  An  example  of  the  matrix  is  located  in  Attachment 
'A'  at  the  end  of  this  site  visit  report.  The  vertical 
axis  of  the  matrix  defines  the  "Level  of  Threat",  High, 
Medium,  Low.  The  Level  of  Threat  categorizes  the 
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difficulty  and  thus  the  cost  of  replacing  the  component. 
The  horizontal  axis  places  the  components  ^jthin  the  tim 
frame  that  the  discontinuance  is  expected  to  take  place. 

Each  cell  of  the  matrix  contains  the  number  of  components 
within  the  LRU  that  fall  into  that  range  of  threat  and 
projected  discontinuance.  Each  cell  is  itself  numbered 
with  an  overall  threat  score,  the  cell  that  contains  one 

or  more  components  and  has  the  ^Ji^ties 

treat  score  for  the  entire  LRU.  By  this  means,  priorities 
ca^L  sS  as  ?o  the  critical  nature  of  the  DMS  problem  on 
an  LRU  by  LRU  level. 

PATS  allows  the  user  to  select  a  cell  and  display  the 
components  that  are  placed  within  that  cell's  range.  A 
very  complete  trail  of  information  is  available  for  each 
component  including  manufacturer,  component  description, 
process/materials,  and  threat  code  calculations.  .This 
information  is  also  available  in  the  form  of  a  printed 
report,  see  Attachment  B. 


Application  Environment 

Rockwell's  PATS  system  is  operated  within  a  'closed-loop' 
environment.  Once  a  DMS  problem  has  been  identified  a 
team  consisting  of  personnel  from  the  Product  Assurance 
(Quality  Control),  Logistics,  Design  Engineering,  and 
Materials  and  Processing  work  together  on  the  solution. 
Once  a  solution  is  formulated,  that  information  is  entered 
back  into  the  PATS  system  to  keep  it  accurate. 


Basis  for  Prediction 

The  PATS  system  has  two  modules,  the  Environmental  Module 
that  is  to  be  used  for  processes  and  materials,  and  the 
Technical  Module  that  processes  Electronic  Devices. 


The  Environmental  Module's  obsolescence  prediction  is 
based  upon  market  as  well  as  regulatory  influences  on  the 
production  of  a  component.  The  PATs  system  contains  a 
very  complete  database  of  EPA  and  California  State 
Environmental  regulations,  see  Attachment  C,  and  their 
impact  upon  the  availability  and  cost 

materials,  and  processes.  Engineers  study  the  regulatory 
trends  and  make  best  guess  estimates  as  to  when  a  given 
process  or  material  will  no  longer  be  feasible  for  use. 

For  electronic  devices,  the  Technology  module  utilizes 
market  trend  data  that  is  obtained  from  TACTech  at 
component  level.  Rockwell  has  developed  their  own  threat 
code  based  upon  the  availability,  secondary  sources,  and 
TACTech  life-cycle  code.  This  threat  code  is  then  used  to 
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place  the  components  within  the  final  matrix. 

How  the  PATS  System  Works 

A  'top-down'  approach  is  used  in  developing 

the  PATS  system.  In  the  example  of  the  Space  Shuttle,  a 

hierarchical  component  list  is  created. 

component  from  gaskets  and  pump  housings 

microprocessors  are  contained  within  this  database  for  th 
shuttle. 

For  parts  that  are  non-electronic,  the  Environmental 
Module  is  used.  Each  component  is  classified  as  to 
processes  and  materials  that  are  used  to  create  ij.  These 
Processes  are  then  broken  into  subprocesses,  for  example 
before  a  gasket  is  applied,  the  surface  must  be  wiped 
clean  with  a  special  solvent  and  an  adhesive  must  be 
placed  on  the  surface.  A  unique  list  of  chemicals  ana 
materials  used  in  each  subprocess  is  placed  within  the 
database.  Because  processes  very  slightly  from 
manufacturer  to  manufacturer,  each  manufacturer  s  process 
must  be  checked  to  assure  the  accuracy  of  the  data. 

An  ongoing  effort  takes  place  simultaneously.  This  effort 
focuses  on  the  regulatory  issues  involved  with  the 
chemicals,  materials,  and  processes  used  to  make  the 
components.  This  effort  also  analyzes  the 

the  particular  processes  that  are  utilized  to  manufacturer 
the  components.  For  example,  there  are  approximately  3 
different  methods  which  can  be  used  to  put  an  anodized 
coating  on  a  metal  part.  The  analysis  reveals  which 
method  has  the  greatest  longevity  as  well  as  popularity 
with  in  the  manufacturing  community  and  the  variations  in 
chemicals  and  materials  used  in  the  process. 
estimate  as  to  the  continued  availability  is  established 
for  each  subprocess .  Dependent  upon  the  ease  to  which  one 
method  can  be  exchanged  for  another,  or  one  material  can 
be  substituted  for  another,  a  "Level  of  Threat  code  is 
also  established. 

Once  the  process,  subprocess,  and  materials  codes  are 
developed,  each  assembly's  DMS  vulnerability  can  be 
calculated  and  its  longevity  predicted.  Priorities  for 
redesign  and  monitoring  are  established  as  well. 

For  electronic  components,  the  Technology  Module  is  used 
to  produce  the  vulnerability  analysis.  Each  component  is 
checked  against  the  TACTech  database.  A  threat  code  is 
calculated  based  upon  the  availability  status  of 
device,  the  number  of  secondary  sources,  and  the  TACTecn 
life-cycle  code.  This  threat  code  is  then  used  to  place 
the  component  within  the  DMS  vulnerability 
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Project  status 

The  PATS  system  is  in  use  as  of  the  date  of  this  report. 
New  development  for  the  PATS  system  is  currently  on  hold 
pending  further  funding,  although  EPA  and  California  State 
Reaulatorv  information  continues  to  be  maintained.  ine 
system  resides  on  standard  IBM  PC  type  personal  computers 
SI  wL  written  mainly  in  FoxPro  under  a  DOS  environment. 
Future  development  includes  the 

material  substitutes  for  regulated  materials  database. _ 

?Se  nIIa  Operational  Environment  Team  (NOET)  is  proposing 
to  integrate  two  other  independently  developed  databases 
into  the  PATS  Environmental  Module.  These  databases  are. 


NASA  Environmental  Information  System  (NEIS)  which 
track  environmentally  compliant  research  and  technologies 
that  are  to  replace  current  aerospace  materials  ana 
processes 


NESHAP,  which  houses  a  library  of  materials,  usage 
amounts,  chemical  and  physical  property  information, 
process.  Federal  VOC  and  HAP  emission  levels. 


Access  Availability 

The  PATS  system  can  be  tailored  to  meet  the  needs  of  other 
organizations.  Please  contact  Al  Abrams  for  further 
information. 
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ATTACHMENT  'A' 
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PART  UNAVAILABILITY  -  ENVIRONMENTAL  REGULATION  IMPACTS  DATE: 11/28/1992 

( NONMETALLIC  MATERIALS ) 
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ATTACHMENT  'B' 


EHVIROHMEHTAL  RECULATIONS  IMPACTS  PACE  1 

(NON-MBTALt.IC  MATERIAtS  PROCESSES)  DATE: 11/28/1992 
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OBSOLESCENCE  IHNEAT  WITHIN  >->t0  TEARS 


ATTACHMENT  'C 
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1 

1 

Date:  11/92 

■ 

CALIFORNIA  ENVIRONMENTAL  PROTECTION  AGENCY 
CHEMICAL  LIST  OF  LISTS  -  BY  CHEMICAL  NAME 

1 

Key  to  the  headings  in  List  of  Lists 

1 

A: 

CALIFORNIA  OSHA  CARCINOGEN  DSER  REGISTER  CHEMICALS 

Ref:  California  Occupational  Safety  and  Health  Dept. 

(415)  703-3631  Date  of  List  Jun  1990 

1 

B: 

EPA  LIST  OF  PRIORITY  POLLUTANTS 

Ref:  Environmental  Protection  Agency  (EPA) 

(415)  744-1911  Date  of  List  Jul  1990 

1 

C: 

AB  1803  -  WELL  MONITORING  CHEMICALS 

Ref:  California  Department  of  Health  Services 

(916)  323-6111  Date  of  List  Sept  1992 

■ 

D: 

SARA  SECTION  313  TOXIC  CHEMICALS 

Ref:  EPA  Emergency  Planning  and  Community  Right -to-Know 

Section  313  (800)  535-0202  Date  of  List  Jan  1991 

Act, 

1 

E: 

SARA  SECTION  302  EXTREMELY  HAZARDOUS  SUBSTANOTS 

Ref:  EPA  Emergency  Planning  and  Community  Right-to-Know 

Section  302  (800)  535-0202  Date  of  List  Jan  1992 

Act, 

1 

F; 

MCL  (MAXIMUM  CONTAMINANTS  LEVELS)  LIST  OF  CONTAMINANTS 
Ref:  California  Department  of  Health  Services 

(510.)  540-2177  Date  of  List  Oct  1990 

1 

G: 

AB  2588  -  AIR  TOXICS  "HOT  SPOTS’  CHEMICALS 

Ref:  California  Air  Resources  Board 

(916)  322-8278  Date  of  List  Jan  1992 

1 

H: 

DHS  DRINKING  WATER  ACTION  LEVELS 

Ref:  California  Department  of  Health  Services 

(510)  540-2177  Date  of  List  Oct  1990 

1 

I: 

AB  1807  -  TOXIC  AIR  CONTAMINANTS 

Ref:  California  Air  Resources  Board 

(916)  322-8278  Date  of  List  Mar  1991 

1 

J: 

NESHAP  (NATIONAL  EMISSION  STANDARD  FOR  HAZARDOUS  AIR  POLLUTANTS) 

SPECIFIC  CHEMICALS  ^  ^ 

Ref:  EPA  Office  of  Air  Quality  Planning  and  Standards 

(919)  541-5647  Date  of  List  Mar  1989 

1 

K: 

PROPOSITION  65  CHEMICALS 

Ref:  Office  of  Evironroental  Health  Hacard  Assessment 

(916)  445-6900  Date  of  List  Oct  1992 

■ 

■ 

L; 

DOT  INHALATION  HAZARD  CHEMICALS 

Ref:  Department  of  Transportation 

(916)  327-3310  Date  of  List  Jul  1991 

1 

M; 

PERMISSIBLE  EXPOSURE  LIMITS  FOR  CHEMICAL  CONTAMINANTS 
Ref:  Department  of  Industrial  Relations 

(415)  703-4050  Date  of  List  June  1991 

1 

1 

■ 

N: 

HAZARDOUS  SUBSTANCES  LIST  (AKA  "THE  DIRECTOR'S  LIST) 

Ref:  Department  of  Industrial  Relations  (CAL/OSHA) 

(415)  703-4050  Date  of  List  May  1990 

1 

1 
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SPCC  (Ships  Parts  Control  Center) ,  Mechanicsburg , 
PA 


SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 

POINTS  OF  CONTACT 

DATE 


DoD  Agency 

SPCC  (Ships  Parts  Control  Center) , 
Mechanicsburg ,  PA 
James  Fitsgibbon  SPCC, 

Jim  Gasvoda  NSLC 
10/12/94 


This  meeting  was  held  at  the  Ships  Parts  Control  Center 
in  Mechanicsburg,  PA. 


In  attendance  was  James  Fitsgibbon  who  is  heading  up  the 
DMSMS  predictive  tools  SBIR  project  and  Jim  Gasvoda  of  the 
Naval  Sea  Logistics  Center. _  Mr.  Gasvoda  heads  up  DMSMS 
for  Engineering  and  Production. 


Data  resources  that  may  be  of  value  to  the  predictive 
tools  system  were  discussed  in  detail.  The  WSF  (Weapon 
Systems  File)  which  includes  ICPnet  contains  information 
regarding  stock  on  hand,  who  uses  it,  NSN  tracking  to  the 
ship  level  and  BRF,  MTBF  failure  reporting  information. 
SCALESYS  was  brought  up  as  another  database  that  contains 
Naval  configuration  data.  DELC  was  mentioned  as  the  DLA  s 
WSF  equivalent  on  a  DoD  wide  basis. 


During  this  site  visit,  a  tour  of  the  databases  was 
provided.  Larry  Kail  thoroughly  demonstrated  the  WSF  s 
capability  to  track  a  small  component ' s  usage  throughout 

the  navy.  This  information  included  which  ships  it  is 
used  on,  what  equipment  it  can  be  found  on,  what  was  in 
stock,  who  it  is  purchased  from,  and  whether  it  could  be 
manufactured  on  board  or  only  by  the  manufacturer. 

Kail  is  currently  working  on  the  Critical  Codes  Prcpject. 
This  project  consists  of  breaking  an  item  down  to  it  s 
components  and  then  applying  a  critical  code  to  each  part. 
These  codes  include  such  categories  as  difficulty 
obtaining  the  part  from  another  source,  the  complexity  of 
a  part,  unique  materials,  processes,  or  configurations. 
This  coding  process  has  already  been  completed  for  a  Gas 
Turbine  engine.  That  project  took  6  months.  Mr.  Kail  is 
in  department  N92. 

Later  the  meeting  moved  to  SPCC's  DMS  control  center. 

This  department  is  staffed  by  Jill  Yong,  Betsy  Graham,  and 
George  Sites.  Their  job  is  to  take  DMS  notices  from  the 
DLA  and  assess  the  impact,  if  any,  to  the  SPCC.  They 
filter  each  alert  through  the  WSF  to  see  if  the  SPCC  uses 
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the  part.  If  it  does  they  pass  the  notice  on  to  those 
program  managers  that  will  be  impacted  by  the  ,  . 

discontinuance.  The  program  managers  then  feed  bacjc  to 
the  group  their  life-of-type  needs.  This  information  is 
summarized  and  eventually  fed  back  to  DLA  so  that  DLA  can 
buy  the  appropriate  amount  of  the  item. 

The  group's  major  complaint  about  the  way  the  operation 
works  is  that  the  time  in  which  they  are  to  report  the 
needs  of  the  SPCC  is  usually  very  short.  The  second 
problem  encounter  was  mainly  the  vast  amount  of  hand-entry 
and  paper  shuffling  that  was  required  to  process  these 
problems.  When  asked  what  percentage  of  the  parts  they 
encountered  were  electronic  versus  mechanical,  they  all 
agreed  that  electronics  makes  up  99%  of  their  workload. 
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2.1.27  Texas  Instruments,  Midland,  TX 

SITE  VISIT  REPORT 


CATEGORY 
COMPANY / COMMAND 
POINT  OF  CONTACT 
DATE 


Component  Manufacturer 
Texas  Instruments,  Midland,  TX 
Tom  Smith  (915)  561-6715 
9/26/94 


Tom  Smith  heads  up  the  military  product  line  of  Texa 
Instrximents .  Mr.  Smith  listed  the  five  most  important 
reasons  why  TI  obsoletes  a  component: 

1.  Wafer  Fab  Change  —  A  change  made  to  a  wafer 

fabrication  line  usually  means  the  loss  of  easily 
replicating  previously  successful  production  runs  of 
integrated  circuits.  Manufacturing  is  part  science  and 
part  art,  even  small  modifications  can  make  it  nearly 
impossible  to  create  parts  that  meet  the  original  specs. 
Needless  to  say  this  is  a  very  ej^ensive  process  to 
requalify  a  part  on  a  modified  line.  Only  J 

high  profit  margin  and/or  high  volume  are  considered  as 
candidates  for  attempting  to  continue  production. 

2.  Commercial  Lif e-of-Type-Buy  (LTB)--  Usually  a 

Mil-Spec  part  is  from  the  same  die  and  fab  line  as  a 
commercial  version  part.  Once  the  demand  for  the 
commercial  part  drops  to  the  point  that  it  is 
discontinued,  it  is  difficult  to  justify  continued 
production  for  the  Mil-Spec  part  due  to  the  usually  small 
sales  volume.  At  this  point  TI  takes  one  of  two  paths, 
either  they  build  up  a  stock  of  wafers  to  meet  the 
projected  military  needs  or  they  announce  a  , 

Lif e-of -Type-Buy .  In  either  case,  no  future  production 

runs  will  be  made. 

3.  Demand  CANNOT  Sustain  Continuous  Production  -- 

Continuous  production  is  required  to  maintain  ® 

yields,  thus  once  demand  for  a  group  of  parts  that  use  a 
unique  process  and  fabrication  line  has  declined  to  the 
point  that  it  is  no  longer  profitable,  all  production  on 
the  line  ceases. 

4.  Unpredictable  Yield  or  No  Yield  Parts  that  are 
difficult  to  make  or  for  some  reason  can  no  longer  be  made 
to  the  original  Specs  (usually  do  to  a  change  in  the 
processing  fabrication  line)  are  prime  candidates  for 
discontinuance . 

5.  Can't  Meet  SMD  Electrical  Specifications  --  If  a 
competitor  gets  an  SMD  specification  for  a  part  and  the 
approved  specifications  cannot  be  duplicated  with  a 
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form-fit-function  part  made  by  TI,  TI  "ill 
manufacturing  of  that  part  at  a  Mil-Spec  level  (such 
883B  rev  C) .  This  is  due  to  the  shift  in  demand 
non-standard  883B  parts  to  the  standard  SMD  parts  by- 
contractors  . 

Fach  auarter,  TI  reviews  the  "Distribution  by  Volume 
report  to  assess  which  parts  should  be  discontinued.  T  e 
bottom  10%  are  likely  candidates  for  life-of-type-buys. 

TI  does  maintain  life  cycle  charts  for  33^^ 

families,  see  attached  example.  _  These  char-ts  are  cased 
upon  sales  volumes  and  design  wins.  Mr.  Smith  explained 
that  the  design  wins  were  mainly  used  to  determine  th 
placement  of  the  component  family  within  ^ 

categories  of  the  life  cycle  curve.  Introduction  and 
Growth.  Sales  volume  is  used  more  to  determine  the 
family's  position  within  the  last  three 

Maturity,  Decline  and  Phase  Out.  No  specific  time  fram 
is  placed  on  the  life  cycle  chart  but  commercial 
equivalent  positioning  is  placed  within  parenthesis. 

TI  does  print  a  code  (A-D)  for  ®^ch  component  that  they 
are  actively  selling.  An  'A'  code  indicates  that  the  part 
is  being  heavily  used  and  has  a  relatively  high  demand 
volume.^  While  a  'D'  code  indicates  that  the  part  has  a 
very  low  volume  and  is  a  prime  candidate  for  a 
life-of -type-buy.  A  detailed  listing  of  the  codes  is 

attached  to  this  report. 

Given  the  above  factors  that  determine  when  a  part  is  to 
be  discontinued,  QML  will  have  no  effect  on  the  current 
deluge  of  discontinued  military  integrated  circuits.  QML 
will  only  slightly  reduce  the  costs  incurred  by 
manufacturers.  Mainly  those  costs  stemmed  from  non-value 
added  testing  of  which  QML  does  away  with. 

I  asked  Mr.  Smith  what  would  improve  the  DMS  situation. 

He  suggested  that  better  estimates  be  given  to  TI  as  to 
future  demand  of  a  specific  part.  TI  many  times  stocks  an 
estimated  supply  of  wafers  at  its  own  cost  to  meet  the 
future  demands  of  the  Department  of  Defense.  Many  times 
the  estimates  provided  to  TI  are  very  inaccurate .  More 
accurate  estimates  would  greatly  increase  TI  s  willingness 
to  stockpile  chips  at  no  cost  to  -the  DoD.  Secondly  Mr. 
Smith  suggested  that  the  DoD  heavily  discourage  -the  use  of 
Source  or  Spec  Control  Drawings  (SCD's).  He  estimates 
that  less  than  5%  of  SCD's, are  valid,  that  if 
out  a  specific  difference  in  performance.  Reducing  SCD  s 
decreases  the  overhead  of  tracking  ^nd  increases  the 
likelihood  that  a  Lif e-of-Type-Buy  notice  will  be  detected 
by  a  customer. 

Another  suggestion  was  the  need  for  a  "Dynamic  Base  Line 
Management"  focusing  new  designs  into  using  a  smaller 
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selection  of  parts,  thus  keeping  those  parts'  volumes  at  a 
profitable  level. 

Finally,  Mr.  Smith  suggests  that  contracts  should  be  on  an 
ongoing  basis.  Contracts  that  are  renewed  yearly  cause 
production  procurements  to  be  made  over  a  period  y 
Hr  BUS  one  large  one  up  front. .  This  spreading  out  of 
purchases  increases  the  costs  involved  at  many  levels. 

ACTIVITY  CODES 


Texas  Instruments  distribution  activity  codes  are  assigned  based  upon  actual  network  resales  and  anticipated  activity.  They  are  designed 
to  identify  and  taciiitate  distributor  stocking  as  well  as  identity  me  primary  devices  tnat  drive  resales. 

•A-  and  -B-  devices  account  for  over  90*/.  of  resales  and  less  man  25%  of  me  devices,  thereby,  identifying  the  pans  that  distributors  should 
Stock  and  devote  their  marketing  and  sales  activity. 

-C-  -D-  and  ‘N-  devices  make  up  75%  of  the  Texas  instruments  distributor  released  devices  but  account  tor  less  than  1 0%  of  the  resales. 
For  mis’reason.  they  should  mostly  be  treated  as  commodity  sales,  quoting  resales  based  on  DBF  as  cost  and  minimize  time  transamons 
and  resources  devoted  to  secunng  resales. 

Tl  device  may  also  carry  “S'.  *0".  or  (blank)  codes. 

The  tollowing  defines  each  activity  code: 

-A-  While  only  about  15%  of  me  devices  listed  in  this  book.  -A- terns  make  up  85%  of  the  resales  and  are  recommended  for  dismbution 
stockina  Devices  are  pnce  proteaed  and  may  be  returned  under  quarterly  stock  rotation  pnviieges  in  faaoiy  sealed  contmner  only. 
Th!^  is  a  S250.00  line  rtem  minimum  for  order  entry  and  distributors  shouid  order  in  multiples  of  -MOQ-  (Minimum  Order  Quantity). 
Devices  may  be  submitted  for  cost  below  DBP  to  meet  market  price. 

•B-  These  devices  have  future  potential  to  become  'A*  items  and  are  treated  in  a  similar  manner.  "B'  devices  are  pnce  a''® 

recommended  lor  stocking  and  may  be  returned  under  quarterly  stock  rotation  privileges^B’  devices  have  a  $25a00 
line  item  minimum  and  should  be  ordered  in  multiples  of  -SPQ-  (Standard  Pack  Quantity).  These  devices  also  may  be  submitted  tor 
cost  below  DBP  to  meet  market  pnce. 

•C  -C*  devices  make  up  about  8%  of  resales  and  therefore  are  not  recommended  tor  slocking.  A  distributor  may  choose  to  slo*  on 
cSstomrs^ic  bL^hout  penalty,  i.e..  price  protection  is  available  on  -C  devices  if  stocked  and  returns  under  stock  rotation 
privileqe  ar^vailable  ‘C  items  make  up  the  commodity  portion  of  T exas  instruments’  Merged  Commodity/Ship  and  Deb^ro^ams 
and  no  pneing  below  DBP  is  available.  Distributors  should  quote  all  opportunities  based  upon  DBP  to  support  rastomer  ne^s.  Order 
eJl^  n^nTmum  on^- tevftes  is  $50.00  and  distributors  should  order  in  muhiples  of  SPQ  (Standard  Pack  Quantity)  only. 

•D-  -D-  devices  are  very  low  volume  devices  and  may  be  candidates  tor  withdrawal.  These  devices  are  not 

and  may  not  be  returned  to  Tl  after  purchase.  Order  emry  minimum  has  been  reduced  to  $50.00  per  line  item  and  should  te  o^rte 
to  multi^es  of  SPQ  (Standard  Pack  Quantity).  Pnce  protection  is  not  available  and  distnbutors  should  quote  based  upon  DBP  only. 

-N-  -N-  devices  are  not  recommended  tor  stocking,  however  a  distributor  may  choose  to  stock  on  a  customer  specific  basis  with 

L^or  privileges.  Includes  most  devices  available  on  Tape  and  Reel  as  well  as  ^ 

stockina  Devices  are  pnce  proteaed  and  may  be  returned  under  quaneily  stock  pnvilepe.  Order  ei^  minimum  is  $^0.00  arid 
L)ul^  ordered  in  mulbples  of  SPQ  (Standard  Pack  Quantity).  "N-  devices  may  submitted  for  below  DBP  cost  to  support  compeb- 

tive  resales. 

-R-  -R-  devices  are  new  recommended  lor  stocking  and  are  first  ordered  on  NPS  (New  ProduO  Stocking)  message  ih^onfh  of 

distribution  release  Stock  rotation  returns  are  available  under  the  13  month  return  policy  for  newly  reteased  devices.  Order  entry 
mtoimum  is  $250.00  or  per  NPS  message  and  should  always  be  ordered  in  multiples  of  SPQ  (Standard  Pack  Quantity).  R  items 
may  be  submined  for  below  DBP  cost  to  support  competitive  resales. 

•S*  Identifies  drop  ship  to  customer  oniy  devices  and  no  return  privileges  apply.  Order  entry  minimum  is  $250.00  and  distnbutom  should 
order  in  multiples  of  SPQ  (Standard  Pack  Quantity).  Since  these  devices  should  not  be  in  distributor  mventones.  pnce  proieaion  is 
ateteWe  on  fS  approvaf  bLis  only.  ‘S'  dev^s  may  be  submined  tor  cos,  below  DBP  to  meet  competitive  opportunities. 

•  •  or  -O'  Blank  or  obsolete  devices  will  not  be  m  "Suggested  Resale  Pricing  Guide’  (Costbook).  but  may  be  seen  on  MKP1 1  saeen.  Blank 
o7-0-  items  indicate  device  is  not  a  distributor  item  and  should  be  treated  similar  to  a  ’D’  device  with  none  of  the  Distnbution  device  privileges. 


NOTES: 

All  TTL  (SN74XX)  and  SchonkynTL  (SN74SXX)  devices  are  on  commodity  program  and  no  pncing  below  DBP  is  available,  regardless  of 
activity  code.  Distributors  should  Quote  resales  based  upon  DBP  only. 

All  bum-in  tested.  PEP3  devices  in  commercial  Linear  and  Logic  groups  nave  been  listed  as  ’D'  devices  ana  should  be  treated  accordingly 
Tl  has  NOT  announced  withdrawal  plans  lor  these  devices. 
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2 . 2  Predictive  Tools  Survey  Review 


Review  of  DMS  Predictive  Tools  listed  in  the 
"Obsolescence  Predictive  Tool  Survey," 
Dated  20  August  1992 


2.2.1  Summary 

a]^ticle  is  a  review  of  the  "Obsolescence  Predictive 
Tool  Survey,"  produced  by  NAVSUP  and  dated  August  20, 
1992  This  review  brings  current  information  regarding 
the  predictive  tools  listed  in  the  survey  and  looks 
further  into  what  an  effective  predictive  tool  must 
incorporate  as  its  key  components . 


2.2.2  Examination  of  Surveyed  Tools 

Of  the  various  predictive  tools  reviewed  in  the  Predictive 
Tool  Survey,  only  three  can  be  considered  to  be 
Predictive*  These  tools  will  be  the  focus  of  the  this 
updated  review. 


1.  Company:  westinghouse.  Hunt  Valley  MD 

Point  of  Contact:  Buddy  Marino,  (301)  584-3104 

Buddy  Marino  is  still  involved  with  Westinghouse 
Predictive  Tool  project.  Although  the  predictive  tools 
were  to  be  placed  into  commercial  service  for  use  outside 
of  Westinghouse,  this  plan  has  been  scrapped  due  to  a  lack 
of  interested  purchasers.  The  tool  is  still  used 
extensively  by  Westinghouse  for  their  own  contracts.  The 
tool's  information  is  obtained  from  various  sources 
including  internal  operations  such  as  procurement,  GIDEP 
alerts,  MOM's  notices,  TACTech  data,  and  supplier 
bulletins.  Mr.  Marino  indicated  the  a  'simplified 
approach'  is  used  in  developing  the  projected  obsolescence 
codes  at  the  component  level.  Engineering  resources  are 
used  to  analyze  the  availability  of  each  part  and  its 
technology.  Parts  that  are  sole  sourced  are  seen  as  more 
vuln©3ra.bl6  to  DMS  pirobloitis  as  wall  as  parts  from  olusr 
technological  families.  Accuracy  is  considered  to  be 
good,  but  no  statistical  analysis  was  available.  The 
system  works  well  according  to  Mr.  Marino,  especially  at 
pin-pointing  the  usage  of  a  component _ amongst  various 
pieces  of  equipment.  The  use  of  multiple  sources  of 
information  from  various  ongoing  internal  operations 
increases  the  possibility  of  locating  a  DMS _ problem  early 
while  keeping  costs  of  maintaining  such  an  information 
system  low.  Mr.  Marino  stressed  that  a  key  value  to  the 
system  is  its  ability  to  quickly  locate  across  multiple 
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pieces  of  hardware  were  the  DMS  problem _ component  has  been 
designed  in  thus  allowing  for  the  solution  to  take  into 
account  the  extensiveness  of  the  problem. 

2.  U.S.  AIR  FORCE  --  Minuteman  Computerized  Database 
POINT  OP  CONTACT:  Dean  shiba  (801)  777-1288 

Hal  Lines,  TRW,  (801)  777-7886 

Work  is  continuing  on  the  Minuteman  Computerized  Database 
which  has  been  renamed  to  the  Integrated  Missile  Database 
Svstem  (IMDBS) .  The  project  was  moved  last  year 
Boeing's  facility  in  Seattle,  Washington  to  Hill  Air  Force 
Base  in  Ogdon,  Utah.  TRW  is  still  the  contractor 
performing  the  work.  The  software  and  database  is 
developed  using  Oracle  on  a  DEC  VAX  platform. 

The  system  monitors  all  components,  electronic  and 
mechanical,  on  every, silo  based  ICBM  down  to  the  serial 
numbers  associated  with  each  item.  The  software  contains 
configuration  management  and  program  management  utilities. 

The  database  contains  additional  information  from  test 
reports,  procurements,  engineering  design  changes,  ana 
depot  repair  history.  The  system  does  not  address 
available  spares  inventories  at  the ,  component  ^ 

has  does  not  have  predictive  tools  incorporated  within  the 

system. 

The  system  software  may  be  available  to  other  DoD 
agencies.  Inquiries  are  welcomed. 


3.  COMPANY:  TACTech  Inc.  Yorba  Linda,  CA 

POINT  OF  CONTACT:  Mai  Baca,  (714)  974-7676 

TACTech 's  predictive  tools  have  been  improved  and 
expanded.  TACTech 's  predictive  tools  database  now  covers 
all  19500  components.  Additionally,  TACTech  is 
approximately  50%  done  with  adding  MTO,  Industrial,  and 
Commercial  Microcircuits  to  the  database  as  of  the  date  of 
this  review.  Note,  these  microcircuits  must  have  883B, 
M38510,  or  SMD  equivalents.  The  Microcircuit  database  now 
comprises  a  total  of  85,000  components. 

TACTech 's  software  has  been  expanded  to  allow  for  easy 
data-sharing  of  analysis  and  parts  list  information  among 
participating  team  members.  For  example,  subcontractors 
can  pass  updated  parts  lists  to  contractors,  who  intern 
can  pass  these  parts  lists  to  the  program  office  for 
review  and  pooling  of  alert  notification.  This  ability 
now  allows  program  offices  and  prime  contractors  to  build 
extensive,  accurate  bills  of  materials  across  multiple 
pieces  of  equipment.  This  allows  these  offices  to  be  able 


Page  145 


to  quickly  assess  the  commonality  of  a  DMS  problem 
component . 


Cost  has  remained  relatively  unchanged  and  access  is 
through  standard  dial-up  telephone  lines  via  a  modem 


PC. 


still 

and 
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APPENDIX  'A* 

Nato  Sea  Sparrow  Bearing:  Example  Drawings 
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APPUCATION 


REVISONS 


NEXT  ASSY 


89037O-_ 


USED  ON 


DCSCNIFTION 


ORIGINATSD  ACT  RELEASED  PER 
RAYTHEON  (^BEDFORD  )  ER /113026 


REVISED  PER  lAvTHEON 

(BED)  ER  1113033 _ _ 


REVISED  PER  RAYTHEON  (BED) 
ERi 111408 


Rj:VIa£D  P£R  BEDFORD  £CA  NO. 
NATO- 174  AND  BRISTOL  £CO  781S.1J 


INTERPRET  ERAWIN3  IN  ACCORDANCE 
WITH  KIL-D-1000  POR  FORM  1  AND 
CATEGORY  D, F,J 


NEV  STATU.  _ 

Of  SHEET. 


DIMENSION.  ANE  IN  INCHO 

oiMCNsion  «  nusHTHaa 

Ant  IN  MIU.IMETEW 


UMUSS  QTHEmmi  vtono 
TOLERANCES:  ANGLES  ± 
DECIMALS  INCHCSj  M  M 
3  fLACt  ± 

2  fUCt± 

1  fUCE  *  _ _  _ 


MATERIAL: 


THIRD 

ANGLE 

PROJECTION 


®  a- 


CHK7R>faj^w 


DEPARTMENT  Of  THE  NAVY 
NAVAL  ORDNANCE  SYSTEM.  COMMAND  _ 

NATO  SEASPARROW  SMS  PROJECT  OFFICE 

WASHINOTON.  0.  C.  20390 


SEARING,  ROLLER’,  INTERNAL  GEAR’i 


SEE  2.1 
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289037X  -1 


2.7 

2.7.1 

2. 7. 1.1 


DESCRIPTIONi  ROLL21R  BZARIHG,  INTERlttL  GEAR. 

MECHAITICAL  REQUIREMENTS  t 

MATERIALi  MATERIAL  j^wi^T.T.  BE  USED  THAT  WILL  ENABLE  THE  BEARING 
TO  MEET  THE  REQUIREMENTS  SPSCITIED  HEREIN. 

7INISH:  THE  BEARING  SHALL  BE  COATED  PER  MIL-P-16232  TYPE  M, 

»~T  iccj  except  the  roller  paths  and  THE- rollers  SHALL 

BE  UNCOATED  . 

OUTLINEi  DIMENSIONS  AND  TOLERANCES  AT  AN  AMBIENT  TEMPERATURE 
OP  68®P  SHALL  BE  PER  NAVORD  DRAWING  NUMBER  2890370. 

BEARING  HARDNESS!  SUPPLIER  DETERMINED  EXCEPT  POR  GEARTEETH 
WHICH  SHALL  BE  RC  30-34. 

BEARllG  CONPIGURATIONt  X-TYPE  ROLLER  BEARINGS  WITH  ONE  TO  ONE_  _ 

- (Ill)  ROLLER  CONPIGtJRAT ION' UTILIZING  PLUG  LOADING  TO  PERMIT  SOLID 

RACES. 

LUBRICATION!  PRELUBRICATS  BEARING  AND  OUTER  RACES  •  A^  OVER 
JBEPORE  DELIVERY  WITH  GREASE  CONFORMING  TO  MlL-G-23827. 

DESIGN  REQUIREMENTS! 

BEARING  LOADS!  THE  BEARING  SHALL  3E  CAPABLE  OP  WITHSTANDING  THE 
FOLLOWING  LOADS  INDIVIDUALLY  AND  IN  TOTAL  COKDINATION. 

NORMAL  0  PERAT ION l 


1) 

THRUST 

41, 100 
17,600 

2) 

RADIAL 

42,200 

3) 

MOMENT 

970,000 

2.7. 1.2 


SEVERE  OPERATION!  BRINEliLING  SHALL  BE  MINIMIZED  SUCH  KIAT 
PERMANENT  DEPORMATiaN  AFTER  LOAD  REMOVAL  IS  LESS  THAN  .001  INCH. 

1)  TISIUST  136,000  POUNDS  COMPRESSION 

62,000  POUNDS  SEPARATION 

2)  RADIAL  134,000  POUNDS 

3)  MOMENT  4,200,000  INCH-POUNDS  • 


I 


THIRD 

ANQLX 

PROJECTION 


®  C3 


CODE  IDENT  Ha  NAV0RC.0 
10001 


2890371 


SCALE  NONE' 


2.7. 1.3 


SURVIVAL!  BRINSLLING  SHALL  BE  MINIMIZED  SUCH  THAT  PERMANENT 
DEPORMATION  AJTER  LOAD  REMOVAL  IS  LESS  THAN  ,004  INCH. 


1)  THRUST 


POUNDS  COMPRESSION 
POUNDS  SEPARATION 
POUNDS 
njCH-POUNia 


2.7.2 


253,000 
143,000 

2)  RADIAL  201.000 

3)  MOMENT  ^  5,400,000 

VIBRATION,  THE  BEARIN3  SHALL  WITHSTAND  THE  POLMWINS  VICTORY 

ACCELERATIONS  WITH  A  12,000  POUND  LOAD  LOCATED 

ABOVE  THE  BEARINO  CENTERLINE,  TOR  A  MINIMUM  0?  ONE  (1)  HOUR. 

IN  BACH  OT  THE  X,Y,  AND  Z  DIRECTIONS, 


2.7.3 


ir.z 

■  1  gKZ 

1) 

THRUST 

+  2.5G 

.  3G 

2) 

RADIAL 

iS.OG 

tl.3G 

3) 

IcKENT 

■+J.0G 

+  1.3G 

STITTNES3 

(MINIMUM)  i 

1) 

THRUST 

15(10)^ 

POUNDS/ INCH 

2) 

RADIAL 

12(10)* 

POUNDS/INCH 

3) 

MOMENT 

2400(10)* 

•  INCH-POUNDS/RADIAN 

2.7.4 

2.7.5 

2.7.6 
2.8  , 
2.8.1 

2.9 

2.10 


PRELOAD,  THE  BEARING  SHALL  BE  PRELOADED  TO  OBTAIN  THE  STIEPNESS 
_ SPEC  IT  LED  HEREIN  WITHOUT  ANY-  INITIAL  PLAYr . . 

MAXIMUM  OPERATIN3  SPEED,  14  RPM  (OSCILLATING  MOTION) 

roiCTION,  200  TOOT-POUNDS  MAXIMUM  WITH  12,000  POUNDS  AXIAL  LOAD. 

RELIABILITY, 

OPERATING  LITE,  10,000  HOURS  BASED  ON  ONE  (1)  RPM  AT  NORMAL 
OPERATING  LOADS  (SEE  2.7.1. 1) • 

environmental,  the  BEARING  SHALL  3=  , 

ASD  SHOCX  lOAD  REQUIREMEirT 

SHALL  BE  AS  SPECITIED  HEREIN. 

TORKMANSHIP,  PER  KIL-STD-454,  REQUIREMENT  9. 


Page  151 


2.L1.1 


2.11.2 


2.11.2 


2.11.4 


2.11.4.1 


2.11.4.2 

2.11.5 


2.11.5.1 


2.11.5.2 


2.11.5.3 


QUALITY  ASSURANCS  PROVISIONS: 

GENERALI  QUALITY  ASSURANCE  PROVISIONS  SHALL  EE  AS  SPECI7IE0 
HEREIN!  THE  SUPPLIER  SHALL  ESTABLISH  A  QUALITY  PROGRAM  IN 
ACCORDAWCE  WITH  MIL-Q-SSSS. 

RESPONSIBILITY  TOR  INSPECTIONi  THE  SUPPLIER  IS  RESPONSIBLE 
POR  THE  PER70RMANCS  OT  ALL  INSPECTION  REQUIREMENTS  AS  SPECI7IED 
HEREIN.  EXCEPT  AS  OTHERWISE  3PSCI7IEO  THE  SUPPLIER  MAY 
UTILIZE  HIS  OWN  7ACILITIES  OR  ANY  COMMERCIAL  LABORATORY' 
ACCEPTABLE  TO  THE  PROCURING  ACTIVITY.  THE  PROCURING 
activity  reserves  the  right  to  PSR70RM  ANY  OT  THE  INSPECTIONS- 
SET  70RTH  IN  THIS  ERAWING  WHERE  SUCH  INSPECTIONS  ARE  DEEMED 
NECESSARY  TO  ASSURE  SUPPLIES  AND  SERVICES  CONPORM  TO  PRESCRIBED 
REQUIREMENTS. 

CLASS  IP ICAT ION  OP  TESTS:  THE  INSPECTION  AND  TESTING  OP 
BEARIN3S  SHALL  BE  CLASS IP ISD  AS  POLLOWS: 

{*)  QUALIPICATIOH  TESTS  (SEE  2.11.4) 

(b)  QUALITY  CONPCRMANCE  INSPECTION  (SEE  2.11.5) 

QUALIPICATION  TESTS:  THE  QUALIPICATION  TESTS  SHALL  CONSIST 
OP  ALL  THE  QUALITY  CONPORMANCS  INSPECTIONS  SPBCIPISD  HEREIN 
.AND  THE  POLLOWING  ADDITIONAL  TESTS. 

ENVIRONMENTAL!  THE  BEARING  SHALL  BE  TESTED  TO  VERITY  TO  NAVORD 

_WS977ZiDCC£PT  THAT  VIBRATION. SHA.1J-.BH  IN.  ACCORDANCE  WITH - 

THE  REQUIREMENTS  SPECIFIED  HEREIN  AND  THE  OTM^TY  SALT 

SPRAY  TESTS  SPECIFIED  IN  WS9772  SHALL  NOT  Bi.  PERFORMED. 
SAMPLING:  TO  BE  SPECIPIED  IN  THE  CONTRACT  OR  PURCHASE  ORDER. 

QUALITY  CONPORMANCE  INSPECTIONi  QUALITY  CONPORMANCZ  INSPECTION 
SHALL.  CONSIST  OP  THE  EXAMINATIONS  AND  TESTS  SPECIPIED  IN 
2. 11.6- 

INSPECTION  DATAi  ALL  QUALITY  CONPO.RMANCE  INSPECTION  DATA  SHALL 
BE  RECORDED  AND  A  COPY  SUBMITTED  TO  THE  PROCURING  ACTIVITY  AT  • 
THE  TIME  OP  BEARING  DELIVERY. 

'  COMPUTATION  DATAi  PRIOR  TO  THE  START  OP  PRODUCTION  THE  SUPPLIER 
WILL  SUBMIT  TO  THE  PROCURING  ACTIVITY  FOR  APPROVAL  HIS 
COMPUTATIONS  SUBSTANTIATING  BEARING  LOADS,  STIFFNESS,  AND  RATED 
LIFE. 

CERTIFICATE  OP  CONPORMANCEi  THE  SUPPLIER  WILL  SUBMIT  'A. 
CERTIPICATE  OP  CONPOMANCS  AT  THE  TIME  OP  BEARING  DELIVERY, 
CERTIPYING  BEARING  CONPORMANCE  TO  TliE  REQUIREMENTS  SPECIPIED  ■ 
HEREIN. 


Size  CODE  lOEKT  NO,-  NAWHD  DWQ  WO; - 

.H,Li  @  cn  A  10001  I 

PROJECTION  SCALE  NONE  C  |  SHEET  4 


I  PROJECTION 


I 

I 
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2.11.S  TEST  METHODS: 

2.11.5.1  EXAMINATIONS :  THE  BEARING  SHALL  BE  EXAMINED  TO  VERIFY 
CONFORMANCE  TO  2.3,  2.S.  AND  2.10. 

2.11.5.2  NON-DESTRUCTIVE  TEST:  THE  BEARING  RACES  SHALL  BE  PENETRANT 
INSPECTED  PER  MIL-1-6866,  TYPE  II,  METHCT)  B.  THE  BEARING 
ROLLERS  SHALL  BE  MAGNETIC  PARTICLE  INSPECTED  PER  MIL-I-S8S8. 
INSPECTION  SHALL  BE  CONDUCTED  ON  A  STATISTICAL  QUALITY 
CONTROL  BASIS  PER  MIL-STO-105. 

2.12  PREPARATION  FOR  DELIVERY:  PREPARATION  FOR  DELIVERY  SHALL  BE 

IN  ACCORDANCE  WITH  MlL-E-17555. 


APPLICABLE  DOCUMENTS: 

MIL-D-1000 
...  MlL-I-5836  . 
MII-I-S8S8 
MIL-Q-9858 
MIL-P-13232 
K2L-E-17555 
MIL-G-23827 
MIL-STD-IOOA 
MlL-STD-105 
MIL-STD-454 
NAVORD  XWS  9772 
NAVORD  2890370 
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